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Sisal Mixtures 


Facts About Boron and Some of the Ways 


in Which it Can be Made Into Deoxidizers 


Written for The Metal Industry by EDWARD D. GLEASON, Foundryman 


‘ure amorphous boron is a chestnut colored powder of 
gravity 2.45, atomic weight 11. It sublimes in the 
electric arc, is totally unaffected by air at ordinary tem- 
peratures, and burns on strong ignition with the produc- 
tion of the oxide B,O,. Boron trioxide B,O, is the only 
known oxide of boron and may be prepared by strongly 
igniting boric acid. After fusing the mass solidifies to a 
transparent vitreous solid and which readily dissolves in 
water to form boric acid. It is also known commercially 
is vitrified boric-anhydride, but must not be confused 
with fused borax or borax glass, the latter being used in 
conjunction with foundry practice as a fusible flux. 
Oxide of boron, boron trioxide, and vitrified boric anhy- 
dride, are all one and the same element. 

Boron is a wonderful deoxidizer of occluded gases, 
when in combination with manganese as an alloy, either 
for nickel or copper or their alloys. The boron goes into 
slag, and the minute portions of manganese remain in the 
melt exerting a beneficial effect rather than reverse. Nor 
does boron manganese deteriorate in the air, 3 ounces per 
100 Ibs., of metal being enough of 30 per cent boron and 
70 per cent manganese. Boron carbide can equally as well 
be used for copper as a degasifier, none of which remains 
in the copper when it performs its function, but it has to 
he kept in air-tight containers as it is hygroscopic. I have 
found that 2 parts finely powdered charcoal, part finely 
powdered anthracite-coal ashes, 1.2 part powdered borax 
and a few ounces of calcium chloride all of which are 
thoroughly mixed together, will act on copper as a de- 
oxidizer successfully. A good cover of it is added to the 
copper just as it starts to fuse, and over this an additional 
cover of charcoal about nut size; pour medium hot, and 
if you start with pure copper you will get the same in 
the end when poured into sand moulds plus solidity and 
conductivity. 

While pure copper is a good conductor, a mere trace 
of boron totally unfits for such a purpose. Many at- 
tempts have been made to produce boron on a commer- 
cial scale and it is interesting to note, from the early re- 
searches on this element down to the present time the 
numerous expedients and their many ramifications. 

Boron dissolves in molten aluminum, and on cooling, 
transparent, almost colorless, crystals are obtained, pos- 
sessing a lustre, hardness and refractivity near that of 
the diamond. Modifications between dissolving boron in 
molten aluminum and dissolving boron trioxide in alum- 
inum under charcoal are applicable to many interesting 
and practical results and can be used in the arts over 


specinc 


a wide range. At the same time it is very simple to 
effect. A few parts of chemically pure fluorspar and 1 
part finely powdered trioxide thoroughly mixed with 
granulated or powdered aluminum with the aluminum 
in different proportions up to 100 parts and under a cover 
of charcoal and when placed in a crucible and heated 
an oxyhydrogen furnace will react to produce a product 
a refractory almost as hard as a diamond or any lesser 
degree of hardness desired, so it can be used by itself 
for a hard aluminum or as a hardener, in place of copper. 
For making aluminum in different degrees of hardness, 
no matter how often you remelt this aluminum boride 
it will never loose its virtue, 

H. Moissan, the noted French chemist, produced boron 
which was more or less pure with three parts of boron 
trioxide and one part magnesium powder which is heated 
to a reaction and further treated with charcoal. To bring 
this art down to the present time the best process of 
making boron on an elaborate scale is that of Weintraub 
(Patent No. 1,019,392). 

The late Charles M. Hall of Oberlin, Ohio, one of the 
pioneers in the reduction of aluminum electrolytically 
from alumina, was in error in mistaking borides for boron, 
for he made a compound of what he termed boron, cop- 
per and iron and formulated his proportions of elements 
so that in the reduction he could supposedly get a given 
quantity of any of the substances used. He arrived at 
this by thoroughly mixing precipitated or finely divided 
copper with proper amounts of boracic acid, ferric oxide 
and charcoal, to which he added borax, then heating the 
mixture to a high temperature. The charcoal reduces 
the ferric oxide and boracic acid to what is stated to be 
boron, and iron, which are partially dissolved in the 
melted copper and partially crystallized out in a crystal- 
line boride of iron. In making this alloy or compound 
the proportions and ingredients used can be widely varied. 
One mixture which is used and found to produce good 
results is the following: Finely divided copper, 96 parts ; 
boracic acid, 28 parts; borax, 4 parts; ferric oxide, 8 
parts; charcoal, 12 parts; the mixture in reduction giv- 
ing a compound or alloy containing approximately cop- 
per 89%, iron 6%, boron 5%. Zinc and aluminum in 
various proportions are added—32 per cent zinc and 2 
per cent aluminum being an illustration, for which is 
claimed extraordinary results. 

The formation of borides and compounds with the 
most refractory minerals can be made with the greatest 
ease. For instance borides of iron, nickel, cobalt, man- 
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ganese, etc., can readily be formed by the reduction of 
their oxides with finely divided trioxide, fluorspar, char- 
coal in conjunction as a compound with oxides of copper 
or added to melted copper in a crucible over all of which 
is added another cover of charcoal to protect it from the 
air. Lorides of gold and silver can only be formed by 
the introduction of the elementary boron into the fused 
mass. In 1904 K. A. Ktthne described a process for 
making boron in which external heating is not necessary, 
a mixture of powdered aluminum, sulphur and boric acid 
being ignited by a hot rod, the resulting aluminum sul- 
phide formed as a by-product being decomposed by water. 

The ninety and nine numbers for alloys of aluminum 
and copper can be prepared as follows: Three parts 
fluorspar and one part finely divided boron trioxide di- 
luted with concentrated sulphuric acid are put in a cruci- 
ble and heated until the dense fumes of boron fluoride 
commence to appear. At this stage ingots of aluminum 
are added or introduced into the liquid mass. Reduction 
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at once takes place with the formation in the alumin 
as graphite exists in cast iron, white crystals of bor 
fluoride, this aluminum when made into a 5 and 10 
cent aluminum bronze in conjunction with charcoal 
not accompanied by any superficial oxidation. It me! 
at a lower temperature than fine aluminum, insuring 
uniform mixture and a free flowing metal and which 
tough and strong, being free from brittleness. Take t! 
same mixture of fluorspar in conjunction with the oth: 
elements stated, and when the action takes place ad 
% ounce of phosphorus, and into this mass pour an 
given quantity of molten copper, say 100 lbs. It ca: 
be made into shot for convenience in weighing, and 
few ounces into 100 lbs. of copper will deoxidize th 
melt. It requires two furnaces to make this commodity 
one for the chemicals, the other for the copper, and th 
copper must not only be fused but also in readiness t: 
pour when the reaction of the chemicals takes place to 
make the proper mixture. 





The Separation of Lead as a Chloride 


A Method of Analyzing White Metal Drosses and Residues for Lead 
Written for the Metal Industry by ARCHIBALD CRAIG, Chemist 








It is often desirable to dissolve and aliquot large 
samples of irregular material, such as lead and tin resi- 
dues, and the buttons obtained by fusing them, which are 
likely to contain different alloys fused together. This 
can be done conveniently by HCl, if the tendency to form 
crystals of PbCl, in the filtrate can be overcome. With 
this end in view, some tests were made of the solubility 
of PbCl, in different strengths of HCl. 

For convenience in using the results of the tests, the 
ordinary reagent HCl, Sp. Gr. 1.19 is taken as the stand- 
ard. Different mixtures were warmed with PbCL1,, 
cooled, and a measured volume of each examined for Pb. 
The results are as follows: 
$C1.....0 28 we 8.2. 2 Oe 
% Pb 0.63 0.08 0.05 006 008 009 020 = 15. 

‘rom this it will be seen that 5 per cent HCl, which 
is strong enough to keep Sb and Sn from hydrolysing, 
is the best washing solution for PbCl,. 

From these results the quantities of Pb dissolved by 
100 cc of reagent HCl with different dilutions were cal- 
culated. 


926 L0G 60G 53G 45G 67 G 
4000 ce 2000 ce 1000 ce 667 cc 500 cc 333 cc 
2.5% 5% 10% 15% 20% 30% 


From this it may be seen that any solution not stronger 
than 20 per cent may be diluted indefinitely with water 
without producing a precipitate. 

If 5 per cent HCl is used to wash the precipitate, it will 
dissolve some PbCI, generally much less than its quan- 
tum, but possibly approaching it in some cases. Let us 
take 300 ce of 30 per cent HCl saturated with PbCl, and 
add to it 200 ce of saturated 5 per cent solution. The 
result is 500 ce of 20 per cent solution containing .70 
grams of PbCl,, which would form a precipitate. 

444 cc of 20 per cent + 222 of 5 per cent — 666 at 
15 per cent, containing .51 g of PbCl,, forming no pre- 
cipitate. 

200 cc of 15 per cent + 200 cc of 5 per cent = 400 
cc at 10 per cent containing .26 g of PbCl,. This 
strength is saturated at .24 g, so theoretically, a precipi- 
tate would be formed, but under the conditions of wash- 
ing this could not take place. 

From these calculations it is seen that if the sample 
after solution be diluted to 20 per cent and cooled, it can be 
filtered and washed indefinitely with 5 per cent solution 


without forming crystals in the filtrate, even after stand 
ing. 

In order to obtain the 20 per cent strength conveniently 
in the course of analysis, tests were made of the effect 
of boiling different strengths of HCl. Solutions of 60 \ 
per cent, 50 per cent and 40 per cent were boiled dow: 
from 200 cc to 80 cc, cooled and tested. The specific grav- 
ities were found to be 1.1000, 1.1003 and 1.1033 respective- 
ly, corresponding to 220, 221 and 228 grains per liter, 01 
49.6 per cent, 49.9 per cent and 51.5 per cent Th 
density of a mixture of 5 parts HNO,, 30 parts HCI, and 
40 parts H,O, a good solution for dissolving lead alloys 
after boiling down to half volume, had a density indi 
cating 57 per cent HCl, though at this point there is still 
some HNO, present, and the actual condition of the solu 
tion was in doubt Assuming, however, that the solvent 
power of such a solution is equivalent to 60 per cent 
HCl, the addition of double its volume of water woul 
reduce it to 20 per cent, while if it were 50 per cent 
that addition would give 17 per cent, so it is safe in an 
case to dissolve the alloy in approximately half strengt 
acid, boil until PbCl, separates enough to cause bumpin; 
and then add double the volume of water. 

The method based on these experiments is as follows 
The sample should be as finely divided as possible, 1 
part being more than 1 mm thick. For 20 grams use a 
800 cc beaker. Make up a solution of 40 parts H,O, 3 
parts HCl, and 5 parts or slightly less of HNO,. Beg 
with 400 cc of the mixture and keep some reserve sol! 
tion hot. Boil and keep up the volume with the reser\ 
until the metal is all dissolved. Then put a hook und 
the cover and boil down slowly until the separation 
PbCl, causes bumping. The concentration can be ca! 
ried farther if the beaker does not sit flat on the hot plat 
but is slightly tilted by some irregularity on the pla‘ 
The final volume will be from 200 ce to 250 cc if ¢ 
lead content is high. Cool, add twice the volume 
water, cool in icewater or let stand over night, filter 
a standard flask, wash by decantation with 5 per c 

HCl, and make an aliquot of the filtrate. Dissolve 

PbCl, in NH,C,H,O,, and aliquot it in another fla 

The first solution may be analysed as usual for its « 

stituents, except that the Pb recovered from it is ¢ 

verted to acetate, the aliquot from the flask added, 

the whole converted to chromate. The PbCIl, res’ 

may contain some insoluble material, which should 

course, be filtered off and examined separately. 
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Analysis by Temperature Changes 


\ Method for Determining the Spelter Coating on Iron and Steel Sheets by Measuring the Rise in 
Temperature of the Acid Employed* 
By D. M. STRICKLAND, Research Engineer, The American Rolling Mill Company 


This paper describes a new method for the determina- 
tion of spelter coating on iron and steel sheets, the value 
ii the method lying in the fact that coating weights can 
e determined without the use of analytical balance. A 
‘calvanized specimen is immersed in a measured amount 
i acid, the maximum temperature rise being recorded. 
‘ach one-tenth degree rise in temperature is equivalent to 
| definite weight of zinc. 


APPARATUS 


The equipment needed, consists of a ground-stoppered 
bottle containing concentrated hydrochloric acid, a grad- 
uated volumetric flask used to measure the acid, a testing 
jar, and a thermometer. Providing the sides and bottom 
are not too thick, almost any container similar to the one 
illustrated would be satisfactory. In fact, the author has 
‘btained very accurate results when using an ordinary 
glass tumbler. An alloy coated sheet-iron container was 
also used, but, although the results were satisfactory, the 
service life of a metal container is limited, whereas glass 
can be used indefinitely. The size of the jar should be 
approximately 21% inches in diameter. An_ elliptical 
shaped container is very advantageous as will be pointed 
out hereafter. The thermometer is the only precision in- 

rument needed, being in fact, the only item of apparatus 

which is in any way costly. A suitable thermometer 
hould be graduated in tenths of a degree Centigrade with 
range of, perhaps, fifty degrees. 

MANIPULATION 


\ measured amount of concentrated hydrochloric acid 
poured into the testing jar. The base metal may be 
slightly attacked without danger to accuracy, conse- 
uently, it is not necessary to add antimony trichloride to 
ie acid. The volume of the acid chosen regulates the 
mversion factor, that is, the value in grams for each 
11°C. rise in temperature. The smaller the volume of 
id used the greater will be the rise in temperature for 
ach gram of zine dissolved. Several series of experi- 
ents were run using volumes of acid which varied in 
mounts from 100 to 300 c.c. and, although the conversion 
‘tor was different for each volume used, nevertheless 
the coating weight was accurately determined regardless 
' the acid volume employed. It must be pointed out, 
wwever, that when an exceptionally high coating weight 
determined (3 or 4 oz. per sq. ft.) the acid volume for 


ie usual size of specimen should never be less than 
00 ce. The shape of the testing jar regulates to some 


tent the volume of acid needed. It is obvious that suf- 
‘ient acid must be present to insure complete immersion 
‘the sample. A smaller volume of acid can be used for 
he same height test piece if the tumbler is elliptical 
ape rather than circular. Experiments were also con- 
ucted using a container rectangular in shape. Very close 
iecks were obtained using all the various shaped con- 
iners mentioned. The height of the container is not im- 
ortant except that it must be at least of such height that 
0 acid bubbles out at the moment the evolved gas causes 
e liquid to rise. 

\fter the acid is poured into the container, it is stirred 
horoughly to insure an equalized temperature. The ther- 
1ometer is immersed in the liquid, and when the temper- 


A paper read at the Twenty-Fifth Annual Meeting of the American 
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ature is constant, the reading is recorded. The galvanized 
specimen is immersed in the acid (the spelter coating dis 
solving very rapidly), the heat evolved being absorbed by 
the acid. The action is so rapid that the spelter is dissolved 
and the maximum temperature reached in about thirty or 
forty seconds; consequently, radiation does not interfere 
with accuracy. The maximum temperature is then rec 
orded. The rise in temperature multiplied by an experi- 
mental conversion factor gives the grams of zinc origin- 
ally carried by the test piece. The entire time required 
for a determination is very short, the entire operation 
being finished in three minutes or less. 


DISCUSSION OF SAMPLES 


The samples used for a coating weight determination 
must be clean. For this reason it is customary to wash 
them off with gasoline. The size of the sample is im- 
material except that it must not be too large for the test 
ing jar. Since the coating weight is customarily reported 
in ounces per square foot, 24% by 2'%4-inch test piece has 
been found convenient as the weight of zinc in grams is 
then numerically equal to the ounces per square foot 
desired. When only irregularly shaped pieces are avail- 
able, it is advantageous to use a planimeter for accurately 
measuring surface areas. The sample is placed on a sheet 
of plain white paper and a pencil run around the edge 
The area of this figure, which is the area of the test piece, 
may then be read directly by means of the planimete: 
The area obtained may be compared to the area of a 
2% by 2%-in. specimen (5.08 sq. in.) and the ounces pet 
square foot calculated by proportion. 


EXPERIMENTAL DATA 


Table I contains experimental data which shows the ac 
curacy of the temperature rise method of coating deter 
mination. The determinations obtained by the tempera 
ture rise method are compared with results obtained bv 
the hydrochloric acid method. These comparative figures 
are all the more interesting because they are absolut 
comparisons. Each sample was weighed before the coat 
ing weight was determined by the temperature rise 
method. When the temperature was recorded, the sample 
was dried and re-weighed, the difference in weight giving 
the coating weight by the hydrochloric acid method. The 
same sample was thus used for both determinations 


APPLICATION OF THE METHOD 

The application of the method is not limited to sheet 
metal alone, but can be used equally as well for rivets, 
nails, wire or anything in fact which carries a coating 
weight and on which the surface area can be determined. 

The temperature rise method of coating determination 
is very serviceable for field tests. The equipment needed 
can easily be packed in a small box and carried from place 
to place. The testing jar and the thermometer take the 
place of the analytical balance. To test a sample in the 
field it is only necessary to clip a piece from the sheet to 
be tested and drop it in the acid, after which the temper 
ature rise is recorded. 

The cost of a portable outfit would. be nominal, being 
less than $15. The only equipment needed would be a 
bottle of concentrated hydrochloric acid, an accurate 
300-cc. graduate, a thermometer, a suitable testing jar or 
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DATA ON TEMPERATURE RISE METHOD OF COATING DETERMINATION, 





Volume Conversion Grams of Grams of 
of Acid Factor for Temperature Zinc by Zinc by 
Size, Gage Used, Cubic - Volume Rise, Temperature by HCI’  Diffe: 
Material in. No. Centimeters Used Deg., Cent. Method Method en 
(Galvanized tron 2 by 2 14 100 0.168 11.0 1.85 1.85 Ou 
Galvanized iron 2 by 2 14 7 - 12.1 2.03 2.02 Of 
Galvanized iron 2 by 2 10 “ we 12.0 2.02 1.98 0.04 
Galvanized iron Pie b hw a's mene 2 we 16 “ a 8.4 1.41 1.42 0.0) 
Galvanized iron 2% by 2! 28 . “ 5.2 0.87 0.88 0.0) 
ee rr re eee eee ree - 120 0.191 3.0 0.57 0.60 0.03 
10 nails, electro galvanized ............... “5 ” 5.5 1.05 1.10 0.05 
5 nails, hot-dip galvanized .......... 13.0 2.48 2.43 0.05 
Sg ee ee re eee ee re - ” = 24.0 4.58 4.62 0.04 
Metallic zinc sawings ...... eee Pabatu, Rbeweeus 7 ™ ” 3.5 0.67 0.70 0.03 
re i ee ee gad ce eae ve aneeaee yt, re a - 90 1.72 1.70 0.02 
Sete Sr SE. gic imccthvdsecesee’ weteken ed = “ 9.0 1.72 1.70 0.02 
Metallic zine sheet : hy oi = oi 25.0 4.77 4.71 0.06 
Galvanized iron 2 by 3 26 s * 10.5 2.01 2.02 0.02 
(salvanized steel 2 by 3 26 ii vi 9.5 1.81 1.82 0.01 
ee 2 a ae eee 2 by 3 26 ¥ . 8.5 1.62 1.68 0.06 
Galvanized steel 2 by 2 16 si is 8.0 1.53 1.52 0.01 
Galvanized steel & wz 16 = Fe 7.0 1.34 1.34 0.00 
Galvanized iron 2 trad 16 " $ 11.0 2.10 2.06 0.04 
Galvanized iron 2 by 2 16 ™ is 12.0 2.29 2.27 0.02 
Galvanizer iron ......... irregular 20 z a: 8.3 1.59 1.61 0.02 
Galvanized iron .......... 2% by 2% 12 uit = 15.0 2.87 2.88 0.01 
Galvanized steel 2% by 2% 16 200 0.305 4.1 1.25 1.28 0.03 
Galvanized steel 2% by 2% 24 5 ¥ 3.9 1.19 1.23 0.04 
Galvanized steel 2% by 2% 24 = 7 4.1 1.25 1.26 0.01 
Galvanized steel 2% by 2% 24 : . 2 1.28 1.29 0.01 
Galvanized steel ..........0005. 2 by 2 24 6.7 2.04 2.04 0.00 
Galvanized iron 2 by 2 20 <3 7.3 a 2.23 0.00 
Galvanized iron 2 by2 20 yi 2.20 2.20 0.00 
PE ws cain wien Riker bO AD Re a 1.3 0.40 0.41 0.01 
Galvanized iron 2% by 2% 10 300 0.425 10.1 4.29 4.25 0.04 
Galvanized iron 2% by 2% 10 ¥ Fe 12.3 5.22 5.30 0.08 
tumbler, a pair of tinner’s snips, and a ruler. Such equip- determine a galvanized coating weight. 
ment may be compactly fitted into a small box. <A plan- 
imeter can also be added if desired. The manipulation is ‘J, A. Aupperle, “The Determination of Spelter Coating on Sheets and 
: : , ¢ eal . Wires Proceedings, Am. Scc, Test. Mats., Vol. XV, Part II, p. 120 
simple; any user of galvanized material can accurately — (1015). ' 








Operation Data on Electric Furnaces 


OPERATING SHEET ON 105 K. W. BAILY ELECTRIC’ FURNACE OF NOSE [PILTING TYPE. 


CHARGE CONSISTS OF CARTRIDGE SHELI 


No, of Lbs. per Time of 
Date Heats Heat Operation 
10-11 12 1,708 6.20 A.M. 
10-12 6.55 A.M. 
10-12 6 1,708 7.10 A.M. 


6.00 P.M. 
Total number of heats ..........2.:. 
Total time melting .......... oie 
cf - fo eee ere 


CHARGE CONSISTS OF CARTRIDGE SHEL 


No. of Lbs. per Time of 
Dat« Heats Heat Operaticn 
10-17 8 1,736 10.00 A.M. 
10-18 4.30 A.M. 
10-18 ll 1,736 5.00 A.M. 
10-19 4.55 A.M. 
10-19 13 1,736 5.20 A.M. 
10-20 8.00 A.M. 


Total number of heats.............. 
ns CUD SA vo vk kcwks Senedd 
I, Ie i vnc cccidbdnmsias 


S AND ROLLING MILL SCRAP POURING 60-40 BRASS [NTO CONDENSOR PLATES WEIGH 
ING 1,700 LBS. EACH. 


CONTINUOUS OPERATION, 


: 1 Total Time Melting Rate K. W. K. W 
Nos. of Hrs Required for Total Time Total Time Total Metal in Lbs. Hrs. Con- Hrs 
Operating Charging for Pouring Melting Melted in lbs. per Hr. sumed per Ton 
24 Hrs. 2 Hrs. 24 Min. 22 Hrs. 20,496 925 2,867 280 
35 Min. 1i Min. 
10 Hrs. l He. 12 Min. 9 Hrs. 10,248 1,050 1,370 268 
50 Min. 38 Min. 
18 FOU. TG, GE OE NUE onic a cc bcGvevscacccssecas 959 
31 Hrs. 49 Min. Totwl Eh. W:. Hie: qoataaed .... 2. oo. sk ns 4,237 
30,744 Ibs. K. W. Hrs. per ton metal melted ...............04.. 276 


LS AND ROLLING MILL SCRAP POURING 62-37-1 BRASS INTO ROUND BILLETS 3” DIA 
FOR PIERCING. 
CONTINUOUS OPERATION, 


: ; Total Time Melting Rate K. W. K. W 
Nos. of Hrs Required for Total Time Total Time Total Metal in Lbs. Hrs. Con- Hrs 
Operating Charging for Pouring Melting Melted in Ibs. per Hr. sumed per Ti 
18 Hrs. 1 Hr. 4 Hrs. 12 Hrs. 13,882 1,070 2,325 336 
30 Min. 36 Min. 54 Min. 
23 Hrs. 2 Hrs. 5 Hrs. 16 Hrs. 19,096 1,140 2,705 284 
55 Min. 12 Min. 43 Min. 
26 Hrs. 2 Hrs. 4 Hrs. 19 Hrs. 22,568 1,153 3,235 287 
40 Min. 10 Min. 55 Min. 35 Min. 
32 ; Ave. the. melted per hour.........cccccccccccccccce 1,130 
49 Hrs. 12 Min. Total K. W. Hrs. consumed 8,275 
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Permanent Molds 
An Old and Leg-Weary Rainbow-Chasing Fad Exposed Once More 
Written for The Metal Industry by WILLIAM H. PARRY, Foundryman 


Whenever the daily press in publishing the news of the 
day announces that, due to a new discovery in the treat- 
ment of mental diseases, many inmates of insane asylums 
have been discharged as cured, the report is always fol- 
lowed by an effort on the part of the exponents of the 
Permanent Mold Propaganda to prove that such a prac- 
tice is now possible. 

The claim is not made here that there is any connection 
between these two happenings, but as they follow one 
another as sure as night follows day, the reader must 
draw his own inferences. 

Zinc base die castings are made in permanent molds 
successfully, and the reason is, a low melting point, and 
negligible shrinkage, but when these permanent mold 
birds become inebriated with the exuberence of their own 
verbosity while declaiming to high Heaven that castings 
of true bronze and iron are now being made in permanent 
molds, it proves that the newly discovered treatment for 
mental disorders is a rank failure. 

The popular conception is, that it is a mold once made 
of any material that will stand up to the wear and tear 
incident to everlasting use, without losing its shape or 
structure. It must be admited that this definition covers 
the ground pretty well, but it does not go far enough, 
because a mold to be permanent must be made of mater- 
ials for forming the inside and outside of the castings that 
will not be destroyed in their making at each cast. It 
is common knowledge that cast iron pipe is being made 
every day in so called permanent molds when as a matter 
of fact the molds are at best only semi-permanent in that 
the cores are renewed at each cast. So it will always be 
the case with all hollow castings with the possible excep- 
tion of truncated cone shaped designs where “slip shrink- 
age” takes place, thus overcoming the contraction to a 
‘ommon center that will crack any casting made around 
an unyielding core. 

Cast iron and steel ingot molds are in common use all 
over the world, and answer their purpose very well indeed, 
but as all they accomplish is to form the outside shape of 
the ingots on bottom, sides and ends their permanence is 
made possible by the open top allowing the heat to escape 
rapidly. This condition also applies to solder molds as 
well, though, as the solders have a low melting point the 
molds will last longer. Many pipe fittings of gray and 
malleable iron are cast in so-called permanent molds, but, 
as a dry or green sand core is used to form the insides 
they cannot be classed truthfully as such. 

\bout fifteen years ago, a series of tests took place in a 
Jersey City iron foundry in the hope of interesting capital 
in the manufacture of permanent molds. The inventor, a 
German, having become discouraged at the disinclination 
of his own countrymen to loosen, up their purse strings, 
set sail for the land of the free (and easy) in the hope 
that the secret preparation with which he smeared the 
molds would make a hit. As his molds were all of the 
elbow pipe-fitting kind and necessitated the use of either 
dry or green sand cores to be placed therein at every cast, 
the advantages over a complete sand mold were not ap- 
parent. Again, the molds being made of gray iron, and 
enormously heavy, their hinges alone weighing more than 
the castings formed therein, it took the combined efforts 
ot two husky laborers to open and close them, and as the 
secret coating had to be applied to the surfaces each time, 
the labor cost was actually more than that of a molder 
and helper in the making of a complete sand mold casting. 
When the advocates of plaster of paris molds are en- 





joying good health and insist that the use of this material, 
sometimes mixed with brick dust, old molding sand, new 
molding sand, clay, or judy paste, is the only means of 
making permanent molds they know not whereby they 
speak. Any man who has ever handled plaster of paris 
will tell you just how permanent it is—not. Even when 
used on low melting point metals, its deterioration is very 
marked, particularly at the joints between the drag and 
cope, due to the “lifting off” of the one and taking the 
casting out of the other. As far as expecting production 
from such molds, the feat is impossible. 

Any man can be excused for trying plaster of paris 
once, or maybe twice, but, when he elects himself into the 
Order of Plaster of Paris Nuts he becomes dangerous, 
and should be incarcerated in a dungeon cell with wal!s 
not made of plaster of paris as escape would be too easy. 

When it was heralded throughout our fair land that the 
die-casting fraternity were ready to take orders for brass 
castings made in steel molds, everybody including this 
humble writer hastened to obey the call. The date ot 
delivery of such castings was postponed several times, and 
becoming suspicious, a visit was made to one factory to 
find out what the causes were for the non-deliveries. 

Sure enough, these poor devils were monkeying with 
plaster of paris molds, and the order was cancelled then 
and there, a happening which hastened the demise of that 
branch of their business, luckily for them. 


Constituents of Compressed Air 

Ask the man who actually uses the air, and he wil] tell 
you that it is made of dirty water, oil, and mud, with 
just air enough to make the rest spatter nicely. The 
fact seems to be that compressed air is only about ten 
times as dirty as a “black fog’ in london, or about thirty 
times as dirty as average air the world over. 

Here are the contents of some average Jersey City air: 


AIR AT 60-LB. GAGE PRESSURE AND 15! I 
Per cer 
yw t 
f Organic (Ferments, spores, bacteria, animal and vegeta- | 
Dust: { table matter, garbage and manure)...... - { 00001 
| Inorganic (Carbon, iron, silica, sodium, calcium, etc) 00 
Anhydrous sulphuric acid... , ; ; ‘ 00036% 
Anhydrous carbonic acid 5 
Oil vapor 1‘ % 
i. Ce | ak hanes 78 ‘ 
Water vapor 1 
CREW © bands wens 2.5¢ 
Nitrogen 5.06 


The dust particles, present in enormous quantities in 
all free air, both in country and city, are usually unseen 
because they do not reflect sufficient light to make an 
impression on the retina, but everyone is familiar with 
the sight of the innumerable particles revealed by a raj 
of sunlight entering a darkened room. These particles 
measure between one one-hundredth and one one-thous 
andth of a millimetey in diameter, and exists in quantities 
of one and one-half millions per cubic inch of air in the 
country to four millions per cubic inch in the city. 
(The average mass of dust particle is 2 x 10-15 grams. ) 

Figures in this form convey but a very hazy impression 
of actual conditions even to professional physicists but 
in ordinary language, we can say in a city there is depos 
ited from the air 500 tons of dust per square mile pet 
year. This offers a ready explanation of the operating 
man’s ery of “mud” in compressed air,—dust of this kind 
plus oil plus water makes a mud which is rich in prob 
abilities of many kinds.—Zeller Lacquer Manufacturing 
Company. 
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Iron-Pot Melting Practice for Aluminum Alloys 


A Series of Articles Giving a Complete Survey of 


Present Day Methods in General and a Detaile. 


Investigation of Iron-Pot Practice in Particular—Conclusion 


By ROBERT J. 


DISSOLUTION OF IRON BY ALUMINUM 


Solid iron goes into solution in liquid aluminum at mod- 
erate temperatures according to the fundamental prin- 
ciples governing the solution and diffusion of solid metals 
in liquid metals**. Reliable data are not available as to 
the rates of solubility of various steels and cast irons in 
liquid aluminum alloys at various temperatures, and it is 
known only in a general way that low carbon simple steels 
are much more readily attacked by liquid aluminum than 
are gray cast irons. As has been pointed out previously, it 
is a matter for investigation as to the most suitable com- 
position to use for cast-iron melting pots. For the pur- 
pose of the present series of articles, however, it is suff- 
cient to know that when light aluminum alloys are melted 
in cast-iron melting pots some iron is dissolved. The 
higher the melting temperature and the longer the “soak- 
ing’ period the greater the percentage of iron in the re- 
sultant alloy. Iron forms with aluminum the intermetallic 
iron-aluminum compound FeAl,, soluble in aluminum in 
the liquid state, but practically insoluble in the solid state. 
So small a percentage as 0.5 per cent iron in a light alumi- 
num alloy (say No. 12 alloy) can be readily detected 
microscopically. On freezing, the FeAl, will freeze in- 
dependently of tne matrix in the form of needles and 
crystals—hard and white and readily identifiable under 
the microscope. The dissolution of iron from cast-iron 
melting pots is not rapid under ordinary melting condi- 
tions, and the iron content of alloys made from primary 
melting stock is normally low unless the heats have been 
held in the furnace for a relatively long time and at a 
high temperature during melting. 

In foundry practice, it is usual to employ considerable 
percentages of foundry scrap, or secondary aluminum al- 
loys, or both, in the furnace charges together with primary 
aluminum, and consequently the iron content of the re- 
sultant alloys becomes higher with successive charges. 
Normally, the iron content of commercial sand-cast No. 
12 alloy and related light aluminum-copper alloys is about 
0.75-1.5 per cent, and it may be even higher. The iron 
content of die castings in these alloys may be up to 3 
per cent, but it is usually at least 2 per cent. High iron 
is undesirable in castings which must be polished because 
the hard iron-aluminum compound will be found stand- 
ing in relief after the polishing operation, thus giving 
a rough, streaky appearance to the castings. 

The question is often asked: What is the effect of 
melting in iron pots upon the physical properties of alumi- 
num alloys? What is really meant most often is: What 
is the effect of varying percentages of iron upon the 
properties of aluminum alloys? <The complete answer to 
this question is not yet in hand, nor could it be discussed 
here in detail even if sufficient data were available, but in 
general the effect of increasing the iron content in No. 12 
and related aluminum-copper alloys is to cause an in- 
crease in the ultimate strength and a corresponding de- 
crease in the elongation. The effect of iron may be re- 
garded, therefore, as strengthening and embrittling. 


1Published by permission of the Director, U. S. Bureau of Mines. 


*Metallurgist, Bureau of Mines, eperenene Station, Pittsburgh, Pa. Parts 
me SS ee F and 7 were published in May, June, July, September, Octo- 
ber, 1921, February and August, 1922. 


“Anderson, R. J., Some theoretical principles of alloying, Chem. & Met 
Eng.. vol. 23, 1920, pp. 317-320; and Diffusion of solid copper in liquid 
aluminum, ibid., pp. 575-577 





ANDERSON? 


EFFECT OF IRON-POT MELTING UPON 


HARD SPOTS. 


THE FORMATION 0! 


The effect of melting in cast-iron pots upon the occu: 
rence of so-called “hard spots” in aluminum-alloy sand 
castings has been dealt with previously at length by th: 
writer*®. It is necessary to recall only the principal items 
of interest in this connection, and further reference may 
be made to the original investigation for details. When 
light aluminum alloys are melted in cast-iron pots, iron 
is dissolved with the formation of the hard intermetallic 
compound FeAl,. The higher the melting temperature 
and the longer the soaking period, the greater the per 
centage of iron in the resultant alloy. Thus, iron up to 3 
per cent has been found in both sand castings and in 
die castings made up to contain about 92 per cent alumi 
num and 8 per cent copper. When such castings are 
polished, the softer matrix is worn away more rapidly 
than the harder FeAl,, leaving large needles and crystals 
of this intermetallic compound standing in relief. These 

















FIG. 7~FRACTURE OF IRON POT SCALE 

crystals are often confused with actual hard inclusions of 
the hard brittle complex iron-aluminum alloy (so-called 
iron-pot scale) which builds up in the form of accretions 
on the sides of cast-iron melting pots. 

Fig. 7 is a photograph showing the appearance of the 
fracture of a piece of iron-pot scale broken off from the 
inside of an iron pot. This scale builds up on the sides 
of the pot the longer the pot is kept in service without 
cleaning, and it may reach a thickness of 0.5 inch in eight 
days. Chemical analysis of drillings taken from a sample 
of hard iron-pot scale gave the following results: 10.98 
per cent iron, 0.47 per cent silicon, 2.15 per cent total 
carbon, and 86.40 per cent aluminum by difference. Iron 
pot scale may be regarded as a complex iron-aluminum 
alloy rather rich in iron. The composition varies within 
any given sample of scale, that portion adjacent to the 
pot being richer in iron than the portion adjacent to the 
aluminum alloy. In continuous melting, or wiere a 
molten heel is used, opportunity is presented for the for- 
mation of this scale, since the liquid alloy in the bottom 
of the pot is in contact with the iron for a relatively long 
time, and the metal is not disturbed so much as that in 
contact with the sides of the pot near the top. 


As has been indicated, when a light aluminum alloy in 
the liquid state is maintained in contact with a cast-iron 
pot a complex ferro-aluminum alloy is formed on the in- 
side of the pot. This alloy adheres to the pot but pieces 
of it may be knocked off into the alloy upon ladling or 
upon stirring the melt. Hard spots due to this cause do 
not appear when melting in a new iron pot because noi 
of the hard complex alloy (iron-pot scale) has yet 


_ *Anderson, R. J., and Capps, J. H., Inclusions in aluminum-alloy cast- 
ings, Bureau of ines Tech. paper (in press); and Investigate hard spot 
in aluminum, The Foundry, vol. 48, 1920, pp. 337-342. 
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formed; but when melting in an old pot which has been 
run for a number of days without cleaning and scraping, 
hard spots in castings due to this cause may be numerous. 
Fig. 8 shows large inclusions of iron-pot scale in a sand 
casting of No. 12 alloy, while Fig. 9 shows the micro- 
structure of the large inclusion of the former figure. 
[ron-pot melting presents some disadvantages when con- 
sidered in relation to the occurrence of hard spots whica 
most other methods of melting do not have. Whereas, 
hard spots due to foreign materials charged may occur 

















FIG. 8. INCLUSIONS OF IRON POT SCALE IN SAND CASTING 
in any method of melting, the iron pot has the disadvan- 
tage that not only may iron be dissolved but chunks of 
the hard iron-aluminum alloy (iron-pot scale) may be 
knocked off into the melt. 

Hard spots due to the brittle scale which forms on the 
sides of iron pots may be largely prevented by thoroughly 


scraping the pots at frequent intervals and removing the 

















FIG. 9, MICROSTRUCTURE OF LARGE INCLUSION 

accumulated scale. In the case of 8-hour practice (singie 
shift) the pots should be scraped at least once a day, say 
at night, and probably better both at noon and at night. 
If two shifts are employed, the pots should be scraped 
more frequently. All of the hard scale should be removed 
by scraping so that the pot is clean, and the pots should 
be dumped if necessary. Also, during the time of melt- 
ing, care should be taken that ladles or stirrers do not 
nit the sides of the pot; otherwise, some of the accumu- 


lated scale may be knocked off. 
WASHES AND COATINGS. 


The use of washes or coatings on the inside of cast- 
iron melting pots for the purpose of prolonging their life 
is generally recognized as desirable, but the main diffi- 
culty comes in securing a suitable wash, i. e., one which 
will adhere firmly to the pot. Various commercial high 


temperature cements, magnesia, fireclay, and other ma- 
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terials have been employed with indifferent success, but 
it is reported*® that whitewashing the inside of the pots 
with slaked lime has given good results. This wash is 
also useful on the inside of iron pouring ladles. A 0.5- 
inch thick coating of alundum cement has been found use- 
ful for certain die-casting pots. The use of coatings on 
the outside surface of cast-iron pots for the purpose of 
protecting the iron from the cutting action of the flames 
and for preventing oxidation has been suggested and ac- 
tually used in some foundries. As in the case of washes 
for the inside of the pots, the principal difficulty lies in 


obtaining a coating which will adhere to the pot. Some 
high temperature cements have been tried for tais 
purpose. 


Comparative tests of iron pots run with and without 
coatings on the outside surfaces have not been made so 
far as is known, but it is probable that the use of such 
coatings would tend to lower the efficiency of the fur- 
nace. In general, such coatings must be dried slowly 
after being applied in order to prevent cracking and peel- 
ing off, and it would seem that their use would entail con- 
siderable expense not fully warranted by the results ob- 
tained. At the same time, some foundrymen believe that 
their use is desirable, and apparently the subject is one 
for further inquiry. 

A suitable coating or wash on the inside of a pot will 
protect the iron from the solvent action of liquid alumi- 
num alloys and consequently prolong the life of the pot. 
Most of the materials which have been suggested or used 
for coatings readily peel off on drying, and this aspect 
of the subject requires investigation. In a recent patent*’, 
it is suggested that iron pots be given an internal coating 
with aluminum bronze varnish before each melting opera- 
tion. It is stated that the varnish is burned out of the 
coating by heating the pot slowly to about 400° C., and 
that the aluminum coating left behind becomes oxidized 
during the melting operation and protects the iron pot. 
Obviously, this suggestion has no real value in foundry 
practice. 


MELTING TEMPERATURES AND POURING TEMPERATURES. 


Many statements are made in the periodical literature 
to the effect that the melting temperature for aluminum 
alloys should be low and that care should be exercised to 
prevent overheating and burning the metal. It is also 
stated by some investigators that light aluminum alloys 
readily absorb large quantities of gases on melting and 
that, therefore, open-flame furnaces should not be em- 
ployed. Such statements are vague to say the least, and 
instructions of this general character are almost useless. 
At the same time, it is a matter of common knowledge 
that good melting practice calls for heating the alloys 
only to the temperature required for putting them into 
the molds, and this is necessarily variable depending upon 
the type of castings that are run. Roughly speaking, the 
pouring temperature required for No. 12 alloy in foundry 
practice may be taken as varying between 650° C. and 
880° C. (1,202° and 1,600° F.) ; this covers the range for 
practically all commercial work, although 750° C. is a 
quite common pouring temperature for heavy automotive 
work, i. e., crankcases and oil pans. 

On the foregoing basis, the melting temperature need 
not be more than 50° and never more than 100° C. 
nigher than the pouring temperature to allow for any coo!- 
ing of the metal that may take place during the transfer 
of the metal from the furnace to the molds. In the case 
of aluminum-zinc, aluminum-copper-zinc, aluminum- 
magnesium, aluminum-copper-manganese, and other com- 
mercial light aluminum alloys, the same general principle 





“Private communication, January 5, 1921, 
*TEnglish patent 146,841, 1919. 
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holds true. The pouring temperature, and consequently 
the melting temperature, is governed quite directly by the 
melting point of the alloy. Whereas in iron-pot practice, 
many foundrymen prefer to pour the alloy as soon as 
it is melted and has reached the correct temperature, in 
open-flame melting it is more difficult to control melting 
temperatures. Consequently, in open-flame furnaces there 
is a general tendency toward overheating which 1s neither 
so likely nor so dangerous in iron-pot practice. Whetier 
iron-pot furnaces or some other type of furnace be em- 
ployed, the alloy may be initially overheated but poured 
later at the correct temperature by cooling in the pouring 
ladle or crucible. 


OPERATING RECOMMENDATIONS. 


In the foregoing discussion, it has been shown that the 
operating details of iron-pot furnaces are very variable in 
different foundries in tne United States, but careful study 
of the subject has shown that certain methods of operation 
are preferable to others in order that the best results may 
be obtained. These may be indicated briefly here. As 
suming a correctly designed furnace installation, it is first 
necessary that the fuel be burned efficiently, and it will 
probably prove economical in the long run to control the 
method of firing so that all of the fuel is burned com- 
pletely rather than to attempt to operate with a so-called 
reducing flame. When a reducing flame is used, the air 
supply must be restricted, and this is wasteful of fuel. 
The fuel should be burned in the combustion space, and 
practically no flame should issue from the vent or go up 
the stack. This can be accomplished by simply regulat- 
ing the air and fuel supply. Under definite conditions ot 
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firing, it is advantageous to record the time of meltin 
since this serves as a guide. The use of a molten heel o 
continuous melting is recommended since a substantia 
saving of fuel will obtain over strictly intermittent melt 
ing operation. Probably, the use of a fairly large liqui: 
heel is to be preferred over strictly continuous melting 
since with the former it is necessary to charge at very 
frequent intervals and this requires more furnace tending 
Metal should not be allowed to freeze in the bottom o 
the pot, since the expansion of the light alloys is greate: 
than that of the cast iron, and on subsequent heating th 
pot will be strained. 

Cleanliness is essential, and where washes or coatings 
are not used on the inside of the pots, it is necesary that 
the pot be thoroughly scraped and cleaned at least onc: 
a day. Tnis will prevent the accumulation of hard accre 
tions of iron-pot scale on the inside walls of the pots, and 
consequently the occurrence of so-called hard spots in th: 
resultant castings. It is believed that iron-pot furnaces 
should be run with closed covers since the indications ar 
that dross losses will be lower than where no covers are 
used ; moreover, neat losses owing to radiation from thc 
surface of the bath will be less than when no covers ar 


used. When a new pot is placed in service, it is best to 
heat it to about 700° C. before charging any metal. Pots 
should be inspected frequently—at least once a day—for 


cracks or incipient breaks which might lead to quick 
failure. This point cannot be too strongly stressed be 
cause the damage done by a break-out may be extremel) 
serious, since it will not only cause the loss of a heat but 
it also may injure the furnace and may cause injury to 
the furnace tender, wen 


~ Mechanical Problems in the Foundry 


Written for The Metal Industry by 


Handling Work 

The unhandy location of machines and material when 
an operation is to be performed is perhaps one of the 
most common sources of wasted time in any plant. This 
is often overlooked because the main question is getting 
out the orders that are going through the shop and no- 
body has the time to make the careful and intensive study 
of operations or the operator's convenience which is 
needed 

\n illustration is the case of a buffing room of a brass 
factory manufacturing plumbing brass goods. The stock 
to be buffed was basin and bath supply pipes in 26” and 
20” lengths in large quantities. The stock to be buffed 
was placed on a bench back of the workman who was do- 
ing the buffing. He was obliged in order to take up the 
stock to turn completely around and take several steps. 
He then had to walk back to the machine, and on com- 
pleting his work turn around several steps, walk several 
more steps, lay down the finished piece and take up the 
next length of stock. 

Four elevated push trucks were made with a carrying 
capacity of 250 pieces and one placed to the left and the 
other to the right. It became unnecessary for the work- 
man to move his feet in taking up stock or laying it down. 

Under the new method the workman’s production was 
increased 20 per cent and the fatigue involved was actual- 
ly less than under the old method. When the change was 
made the operator commented on the fact to his fore- 
man that he was not nearly as tired at the end of the day 
as he had been under the old plan. 

Grinding or Polishing Aluminum Castings 
©O.—Can you furnish us with information in regard 
to grinding and polishing aluminum castings? We have 
a large quantity of these castings to finish and they must 





P. W. BLAIR, Mechanical Editor 


be accurate and the lines run straight. We have been 
using a canvas covered wheel with aloxite or carborun 
dum grains but have had difficulty in making it adhere 
to the wheels. 

A.—The method to follow is to grease or oil the cutting 
face of the wheel by using machine oil or preferably tallow 
This prevents the wheel from gumming up with the alum 
inum. No, 120 Turkish Emery is generally used. Use a 
good grade of glue and after applying lose no time in 
rolling emery on the wheel. Allow wheels to dry thor 
oughly before using and you should have good results. 





Drills for Taps 

is the correct size of drills to use between 
of standard taps and to what extent is the 
by different materials? We have trouble 
with tapping copper and getting perfect threads. 

A.—There is some variation in the practice of different 
manufacturers even when tapping the same general class 
of work, but as a general rule in manufacturing practice 
the holes are drilled large enough to allow for a tapped 
thread to have a depth equal to about three-fourths of 
the standard depth. So far as strength is concerned, 
threads tapped to one-half the standard depth are satis 
factory. In fact a bolt subjected to an axial load will 
break instead of stripping the threads. This applies to a 
U.S. standard thread inserted in a nut. 

An operating thread should be cut to the full depth ot! 
thread to get the full maximum of wear from same. 

When tapping copper or aluminum which are soft 
metals the holes should be somewhat larger than in the 
case of harder crystalline materials such as cast brass and 
bronzes. Generally speaking it is safer to drill tap holes 
too large rather than too small because three-fourths of a 
full bearing will give all the strength required. 


().—W hat 
the diameter 
size affected 
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Some Foundry Problems 


Difficulties Encountered and Their Solutions 
Written for The Metal Industry by W. J. REARDON, Foundry Editor 


Cracked Composition Castings 

().—We have, in our foundry, where we cast red brass 
of a composition of 85-4-5 and 6, copper, tin, lead, and 
inc, been experiencing some difficulty with our castings 
racking. This trouble seems to have appeared at times 
ff and on about once and sometimes twice a year for 
ie last twelve or fourteen years, and seems to last for 
our or five days, sometimes two weeks, and then disap- 
When the castings do crack, everything in the 
foundry seems.to crack, not only a few particular jobs but 
ill of the jobs, and these same identical jobs will, a week 
r so later, when the trouble seems to have disappeared, 
e cast with the same metal, out of the same furnaces 
ind under practically the same conditions and never show 
iny signs of a crack or draw of any kind. All of the 
‘astings that I am speaking of now are gated castings and 
the gates are never changed. This metal consists of about 
me-half new metal and the other half is made up of 
ngot, which is made in our own plant by running down 
scrap brass. These ingots are analyzed for any impuri- 
ties, such as iron, aluminum, manganese, etc., so that 
there doesn’t seem to be much chance of these foreign ele- 
ments entering in this metal, 

It is also a peculiar circumstance that we have this 
cracking trouble not only with the secondary metal but 
get identically the same results if we make our heats out 
of new metals. The last time | had this trouble was a 
few week ago and | was melting my metal in electric 
furnaces. 

\.—The facts presented are very peculiar indeed, and 
we hardly know what to say. The first thing we must 
consider is what would cause the mixture of 85 copper, 
+ tin, 5.lead and 6 zine to crack. Such a mixture is a 
soft red brass of about 20 per cent elongation; therefore, 
under no circumstances will such a mixture crack with- 
out adding something to the mixture. What can we add 
to such mixture to cause the casting to crack? We can 
only lay the blame on the metal as the molding practice 
is the same every day, and there is no possible way of 
changing it as the patterns are all gated. 

The first element we can add to such a mixture that 
comes to my mind, is sulphur. 0.10 sulphur in a mixture 
such as you are using will cause cracks and pinholes. 
How can sulphur get into your metal? Are you using 
chips from your machine shop where a cutting compound 
high in sulphur is used? If so, we suggest an investiga- 
tion. What grade of core oil are you using? Is it one 
high in sulphur? Once in a while the core oil is not 
burned out of the core before using it. Do you find most 
of your trouble with core work? If so an analysis of 
our core oil may tell you something. 

The next cause of such trouble can be improper melt- 
ng-metal segregation. A test bar pulled from one of 
ch heats will tell quicker than anything else in the melt- 
ng practice. If the metal is oxidized or segregated the 
‘st bar will tell. 

It is assumed that you are not using any particular 
rrade of zine other than the regular grade, so that it 
seems your trouble is one of two things: Some impurity 
ulded to your mixture, such as stlphur, antimony or 
almium; or your melting practice is not up to the 
standard at times. In most foundry difficulties the trouble 
s traced generally to the melting practice, and we would 
suggest that when stich a trouble appears you add salt 

the metal as a purifier and densifier. A small handful 


h 
to the crucible will help considerably. Also you might 


ears. 





try a handful of common lye mixed with common lime, 
half and half. Just before pouring stir this in well and 
skim. This will help to remove the sulphur, and salt 
will help any neglect in melting. 


Casting Manganese Bronze Regulators 

()—We have had occasion to cast parts for a large 
regulator which must stand a hydraulic pressure of 500 
pounds per square inch, the metal not to yield or leak. 
We have cast the parts out of manganese-bronze ingot 
form, but the castings seem to come drossy and when put 
on test the water squirts and seeps through the places 
where the dross was in the metal. 

A.—It would be much easier to use a mixture of 82 
copper, 13 tin, 2 zinc, 1 lead and 2 of 15 per cent phos- 
phor copper. The casting made from such a mixture 
would stand 2,000 pounds hydraulic pressure per square 
inch and would be very satisfactory for such work. How- 
ever, if you must have manganese bronze, to eliminate 
the dross and leakage, it will be necessary to use a mix- 
ture of manganese bronze made entirely of new metal, 
and also made after a formula wherein the minimum 
amount of aluminum is used. The genuine Parson’s 
manganese bronze contins .12 aluminum. There are 
many other mixtures and formulas for manganese bronze, 
which are all said to be just as good, but for your class 


of work I would recommend the Parson’s manganese 
bronze which contains: 
55 copper 
42 zine 
lg aluminum 
1% tin 
lg manganese 
1% iron 


Your tensile strength should not be less than 65,000, 
elastic limit 25,000, elongation 20 per cent in 2”. The 
metal is as strong as steel. It takes a good polish, is 
non-corrosive, has high shrinkage and requires special 


Head at Gale 


Cashing \ 
*. 





Fig J a 
GATING OF A MANGANESE BRONZE REGULATOR 
care in casting. Long run gates are recommended for 
clean castings, and large risers or chills. We recom- 
mend that you gate and chill your castings as per sketch. 
If you are not familiar with making and allowing manga- 
nese bronze, it would be better for you to purchase from 
a reliable maker of manganese bronze, ingot with the 


lowest aluminum contents, 
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Oil-Fired Vs. Electric Core Ovens’ 
By F. L. WOLF* and A. A. GRUBB,+ Mansfield, Ohio 


The tests here described were made to obtain informa- 
tion regarding costs, efficiency, etc. of baking cores in an 
oil-fired oven and two electric ovens, which were installed, 
sarly in 1920, in the core room of The Ohio Brass Co. and 
were used almost continuously during the rest of that 
year. Operating costs were rather high so a complete test 
was undertaken early in 1921. 

The ovens will be referred to as Nos. 1, 2, and 3. Nos. 
1 and 2 are electric ovens of different makes while No. 3 
is an oil-fired oven made by the firm that made No. 2. 
The three are equipped with similar ventilating devices. 
They have full-height doors at front and rear. The cores 
are placed on iron racks, which are lifted by Cowan 
trucks and rolled into the ovens through the front doors. 
When baked, they are removed through the rear doors. 
Fig. 1 shows the general plan of the electric ovens while 
Fig. 2 shows the plan of the oil-fired oven. 

Oven No. 1 is 91 in. (231 cm.) wide, 83 in. (210 cm.) 
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CR AOS OO ESO CE AT a 
FIG. 1. OIL-FIRED CORE OVEN 
high, and 79, (200 cm.) deep, inside measurements. The 
walls are constructed in panels about 18 in, (46 cm.) 
wide and 4 3/16 in. (10.6 cm.) thick, packed with blocks 
of insulating material and covered with sheet iron. The 
concrete floor on which the ovens set is 13 in. (33 cm.) 
thick. A recess about 5 in. (13 cm.) deep was cut in the 
floor to provide room for the heating units. Channels and 
plates supported on I beams serve as supports for the 
trucks and racks. 

The ventilating system consists of a Sirroco No. 1% 
fan, connected so as to draw air from the top of the oven 


‘A paper read at the Rochester meeting of the Institute of Metals, June 
5.9, 192? 
*Technical superintendent. The Ohio Brass Co. 
tDirector of laboratory, The Ohia Reass Co. 





or from the room, through damper C, and to delive: 
either to the botom of the oven or to the floor; the de! 
ery is controlled by the vane A, The fan and pipes ; 
covered with 4 in. (6.3 mm.) asbestos cement lagging 

The heating units have a capacity of 94.4 kw. and : 
located along the sides and in the floor. The temperat: 
is controlled by a “Tycos” thermostat; there is also 
glass thermometer on one of the doors. 

The inside dimensions of oven No. 2 are each abo 
1 in. (2.5 cm.) shorter than those of No. 1. The wa! 
are 2 3/16 in. thick and built of 2 in. of asbestocel co 
ered on each side with % in. of Firefelt and sheet iro: 
The heating units are of the same capacity and are 
cated in the same manner as in oven No. 1. The ventila' 
ing system and temperature control are also the same. 

Oven No. 3 is 102 in. (259 em.) wide, 85 in. (216 cm 
high, and 78 in. (198 cm.) deep, inside measurement 
The wall construction is the same as in oven No. 2; t! 
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FIG, 2. ELECTRIC CORE OVEN 











floor is of %4-in. (12.7 mm.) steel plate laid on the c 
crete floor. There are two combustion chambers, one | 
each side of the doors; they are 21 in. (23 cm.) high, 

in. wide, and extend the length of the oven. There a 
several openings along the side to permit hot gases to p: 
into the oven. An Anthony %-in. high-pressure bur: 
is located at the front of each combustion chamber. F 
oil is supplied at a pressure of about 70 lb. and air 

about 60 lb. The ventilating system is similar to that 

the other two ovens; the recirculated air, however, 
delivered about 3 in. above the combustion ¢hambers 

each side and directed toward the middle of the ov: 
Sheet iron is supported over the chambers in such a m: 
ner as to direct the air toward the floor. 
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The oil-fired oven installation, however, was by no 
means ideal. The structure of the floor and supports 
under the ovens was such that the location of combustion 
chambers under the surface could be accomplished only 
with difficulty. For this reason we adopted the present 
system, which has not proved fully satisfactory and is 
to be reconstructed in the near future. 

[he cores baked in the tests were the regular run of 
‘ores used in our foundry. They consisted largely of 
valve bodies up to 3 in, in size, valve fittings, and over- 
iead-trolley fittings. They varied in weight from a frac- 
tion of an ounce to a couple pounds but averaged about 
314 oz. They were composed of lake and molding sands 
nd sand-blast dust with linseed oil and a small quantity 
if glutrin as binder. 

Each oven was carefully studied to determine the best 
method of manipulation, heat obsorption, heat losses, etc. 
lest bakes were then made and analyzed as regards heat 
distribution and costs. 

A Leeds & Northrup potentiometer and seven thermo- 
couples located at various points in and about the oven 
were used to study temperature distribution, A Pitot 
tube was placed in the flue to measure the volume of 
gases passing out. Power consumption in the electric 
ovens was registered by kilowatt-hour meters and an 
especially designed oil-measuring apparatus was used to 
measure the fuel-oil consumption in the oil-fired oven. 


Electric Ovens 
RADIATION AND OTHER UNAVOIDABLE LOSSES 


Under this heading is included all unavoidable leakage 
of heat that occurs while the oven is closed as tight as is 
practicable. It was determined by saturating the oven 
vith heat at the average baking temperature (400° F. 
by the door thermometer) and then measuring the power 
required to maintain that temperature with the oven com- 
pletely closed. It was found that oven No. 1 consumed 
19.7 kw. and No. 2 consumed 24.0 kw. The hottest 
points were along the sides of the ovens directly in front 
of the heating units, while the coolest points were near 
the floor. The theremostat was set to “kick in” and 
“kick out” within 10° F. but a variation in temperature 
of 40° was observed at points directly in front of the 
heating units, indicating that much heat is passed to the 
ores by direct radiation. 


HEAT LOSSES UNDER OPERATING CONDITIONS 

Inasmuch as operating conditions would not always 
permit the oven to be entirely closed, it was thought 
advisable to determine the heat losses due to ventilation. 
(he measurements were made by setting the dampers, 
fan, etc. as desired and then observing the power con- 
sumption required to maintain the oven at baking temper- 
ature. The power consumption was in most cases greater 
than the figure observed when the oven was entirely 
closed. This was due to the loss of hot air through the 
‘lue and the admission of cool air either through damper 

‘or about the doors. From this excess loss, the change 

in temperature of the air entering and leaving the oven 
ind the specific heat of air we were able to estimate the 
veight of air passing through the oven per minute. A 
‘air check on several of these determinations was ob- 
tained by measuring the air flow in the flue with the Pitot 
ube thus practically confirming the method used for 
iandling the heat losses. 

Greater uniformity of temperature could be obtained in 
the electric ovens by operating the fans and recirculating 
the air but a certain amount of hot air leaked past the 
dampers and up the flue, and more power was consumed. 
Under these conditions, about 1.9 lb. of air per minute 
passed through oven No. 1 and 22.5 kw. were consumed ; 
lor oven No. 2 the figures were 5.4 Ib. and 32.2 kw., 
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respectively. Evidently, considerable air was supplied to 
the cores even when all dampers were closed. Upon set- 
ting damper 4 partly to exhaust and partly to recirculate 
the air the temperatures were less uniform and much 
more power was consumed. When the damper was set to 
exhaust the air up the flue, the power consumption for 
each oven was about 40 kw., indicating that about 38 Ib. 
of air were being drawn through the ovens each minute. 


HEAT ABSORPTION 


Tests were run to determine the quantity of heat ab- 
sorbed by each oven in coming up to 400° F. from room 
temperature. The absorption of heat continued after the 
door thermometer registered 400°, so the power absorbed 
in holding this temperature was measured until the outer 
wall temperature reached an equilibrium, indicating that 
the walls were saturated. The tests were run with the 
ovens entirely closed. It was found that 48.0 kw.-hr. 
were required to heat oven No. 1 from room temperature 
to 400° F. in 28.5 min. An equilibrium was not reached, 
however, until 3 hr. later; during this period 8.4 kw.-hr. 
were absorbed in addition to the 19.7 kw.-hr. required 
each hour to compensate for radiation loss. Oven No. 2 
consumed 46.0 kw.-hr. in coming from room temperature 
to 400° F. in 27 min. As in the case No. 1, equilibrium 
was not reached for about 3 hr., during which time 10.0 
kw.-hr. were absorbed in addition to the 24.0 kw.-hr. 
required each hour to compensate for radiation loss. 
Oven No. 2 required slightly less power and rose in tem- 
perature slightly faster than No. 1, probably on account 
of its light construction. Its radiation losses, however, 
were greater. 

BAKES 

In baking cores, the electric ovens were handled as 
follows: They were heated to at least 450° F. and the 
loaded racks run in; this caused the temperature to drop 
75° to 100°, The power was left on until the door ther- 
mometer indicated 425°, when it was cut off for the rest 
of the bake, which was completed in from 60 to 70 min. 
total time. Small bakes did not require the operation of 
the fan, but for the average bake, say 300 lb. and larger, 
the fan recirculated air while the temperature was rising 
above 400° F. 

Three special bakes were made in each oven in an effort 
to determine just what became of the power consumed. 
Evidently part was used in heating the iron racks, plates, 
etc. from room temperature to the temperature at which 
they left the oven, part heated the air that entered the 
oven when the racks were put in and taken out, part 
heated the air drawn through the oven by the ventilating 
system, and part was radiated, while the rest was prob 
ably used in actually baking the cores. For each of the 
test bakes, the ovens were held at 400° before putting in 
the racks and were brought back to 400° immediately 
after the racks were removed. Time was measured from 
the entrance of a rack until the temperature was back to 
400°, after its removal, and the power consumption, heat 
losses, etc. over the same period were considered. [Fol- 
lowing are the average figures pér bake for each oven: 


OVEN NO. 1 OVEN NO 

Weight of cores, net, pounds 276.0 344.0 
Number of cores........... 1515.0 1591.0 
Weight of rack, pounds.... 939.0 963.0 
Weight of plates, driers, core 

wires, etc., pounds....... 1113.0 979.0 
Time in oven, minutes..... 71.0 73.7 
Power consumed, kilowatt- 

WOME 5. 5 i sinc ac eden tastes 59.0 67.1 
Power used in heating iron 

rack, plates, etc., kilowatt- 

ee EE RET RR 22.9 (or 39%) 21.0 (or 31%) 


Power used in heating air in 
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OVEN NO. 1 OVEN NO, 2 
oven, kilowatt-hours...... 17 (or 3%) 2.5 (or 4%) 
Power lost by radiation, etc., 
kilowatt-hours 24.7 (or 42%) 31.8 (or 47%) 


Power used in baking cores, 


kilowatt-hours At ByE 9.7 (or 16%) 11.8 (or 18%) 
Power used per 100 Ib. of 

cores, kilowatt-hours..... 3.52 3.43 
‘Total power per 100 Ib. of 

cores, kilowatt-hours —s 21.4 19.53 
Weight of cores, per kilo 

vatt-hour, pounds.... 4.57 5.13 


It should be noted that the total power consumption per 
hundred pounds of cores baked was lower in the case of 
No. 2 because the cores were larger and heavier 
loads were baked at a time. The heat actually used by 
the baking cores was practically the same in each case. 


oven 


OIL-FIRED OVEN 


This oven was more difficult to operate than the elec- 
tric ovens, on account of the nature of the fuel and the 
attendant difficulties in ventilation and in heat measure- 
ment, so the results were not as uniform as desired. The 
fuel oil had a calorific value of about 19,560 B.t.u. per Ib. ; 
it was calculated that the available heat value of echa 
gallon was about 138,800 B.t.u., which is equivalent to 
10.6 kw.-hr. electric energy. The average boking tem- 
perature, on the door thermometer, was 
125° F 


as registered 


<ADLATION AND OTHER UNAVOIDABLE LOSSES 


It was necessary to ventilate the oven and keep the 
fan going while the burners were operating so the 
radiation loss could not be determined by the method 
used with the electric ovens. The method used con- 
sisted in heating the oven from 382° to 470° F., measur- 
ing the oil consumption, then shutting off the burners, 
closing up the oven, and measuring the time required 
for the temperature to return to the original reading. 
The dampers were open and the fan was exhausting 
air up the flue while the burners were operating, so 
the fuel consumption necessary to balance the losses 
and hold the temperature at 425° had to be deter- 
mined; this was found to be 1.83 gal. per hr. To heat 
the oven from 382° to 470° in 32 min. 2.18 gal. of oil 
were consumed; the heat was lost by radiation, etc., 
with the oven closed, in 99 min. By calculation, it 
was found that radiation and other unavoidable losses, 
with the oven completely closed and at a temperature 
of about 425° F., were equivalent to about 0.736 gal. 
of fuel oil. 


HEAT LOSSES UNDER OPERATING CONDITIONS 


The burners operated best when the dampers were 
open and the fan was exhausting; then they consumed 
1.83 gal. per hr. of oil, as mentioned. Attempts were 
made to obtain a more uniform temperature through- 
out the oven, by recirculating part of the gases and 
exhausting part, by closing the fresh-air inlet C and 
setting damper A in notch 3. This did not interfere 
seriously with the operation of the burners when the 
combustion chambers were hot and resulted in a lower 
heat loss; under these conditions 1.45 gal. of oil were 
consumed per hour. Nothing was gained, however, 
in uniformity of temperature; in fact, there was more 
variation. When the attempt to recirculate a larger 
proportion of the gases was made, the burners gave 
trouble. Evidently, considerable ventilation is neces- 
sary 

HEAT ABSORPTION 

\bout 5 gal. of oil were required to bring the oven 
room temperature to 450° F., this was accomplished in 
about 50 minutes. 
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BAKES 


Considerable trouble was experienced in obtaining 
uniform bake, as the heat issuing from the vents in th: 
combustion chamber struck the cores and burnt thos: 
near the edges of the racks while others farther in 
were green. Bricks were removed from the uppe: 
course, at intervals of about 1 ft., and iron sheet 
placed so that the air from the ventilating pipes wa: 
directed down over the edge of the chamber and uy 
through the racks and cores. The fan was set to ex 
haust and all dampers were open during the early part 
of the bake; but it was found advantageous to close 
damper C and partly recirculate during the latter part 
of the time when the burners were on. When the 
temperature, shown by the door thermometer, 
reached 450° F., the burners were shut and the ove: 
was completely closed. 

‘Three bakes were made and analyzed as in the other 
tests; the averages of the results obtained were as 
follows: 


as 


Weight of cores, net, pounds............. 227.0 
EON OR GEO cc hc ct uke eee eawee ds 691.0 
Weight of rack, pounds. .. 0.606665 cess. 938.0 
Weight of plates, driers, core wires, etc., 

NI Si lig ial whe ncn ek Alas ae wee 1240.0 
co ee ee ee 77.3 
Fuel consumed, gallons...............+0:: 2.534 
Fuel used in heating iron rack, plates, etc., 

WEE ghee oct aes wae eb eae eos 0.644 (or 25% 
Fuel used in heating air in oven, gallons.. 0.581 (or 23%) 
Fuel lost by heat radiation, gallons....... 1.033 (or 41%) 
Fuel used in baking cores, gallons........ 0.276 (or 11%) 
Fuel used per 100 Ib. of cores, gallons.... 0.122 
Total fuel used per 100 lb. of cores, gallons 1.12 


UNIFORMITY OF THE 

This test was run simultaneously in the three ovens, 
so as to make it strictly comparable. Thirty-nine 
plates of test cores, five cores on each plate, were made 
from the same batch of core sand. Thirteen plates 
were placed on each of three racks together with the 
regular loads of cores; one was placed on each corner 
of the upper, middle, and lower shelves and the other 
in the center of the middle shelf. The racks were then 
put into the ovens and baked under the best conditions 
we could obtain. The cores were then broken on a 
Wadsworth core-testing machine and the average 
strength of each plate was determined. Following are 
the results: 


BAKES IN THREE OVENS 


OVEN OVEN OVEN 

NO. 1 NO. 2 NO. 3 

LB. PER LB. PER’ LB. PER 

SQ. IN. SQ. IN, SQ. IN. 

Maximum strength............. 57.0 58.0 52.0 

Minimum strength............. 42.0 38.0 28.0 

Average strength.:............ 49.8 48.4 42.7 
Maximum deviation from aver- 

Ss Oe 16.0 21.0 34.0 


The cores on the lower shelf of oven No. 3 were 
overbaked by the hot gases issuing from the com 
bustion chambers: this difficulty was experienced in 
nearly all the bakes in this oven. After sheets of meta! 
were placed on the edge of the second shelf, so as to 
protect the lower shelf, none of the cores were burned 
but a few in the center came out a trifle green. 

The test was then repeated using only the upper and 
middle shelves of ovens Nos. 1 and 3; following ar 
the results: 


OVEN NO.1 OVEN NO 

LB. PER LB. PER 

SO. IN. SQ. IN. 
Maximum strem@th. ois. ccs cccccsccis 57.0 50.0 
Minimum strength: ...........0.sce0 47.0 33.0 
ACTOR. DUP CO 5 og on oa o's. baie ee te vce 50.3 44.8 

Maximum deviation from average, 

ar QUE cco saratd &.xou a dmevene ona 13.0 26.0 
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The tests indicate that greater uniformity can be 
obtained in the electric ovens and the cores are prob- 
ably a little stronger than in the oil-fired oven. 


COMPARISON OF OVENS 
The analyses of bakes given are not directly comparable 
because racks of different weights and batches of cores of 
different size and weights were used. The figures below 
show an average bake and the heat consumption based 
on such a bake. They are, therefore, a fair comparison of 
the three ovens. 





OVEN OVEN OVEN 
NO. 1 NO. 2 NO. 3 
Heat used in bringing oven from 
room temperature to baking con- 
dio, “TRE as cde ee as -..- 192,700 191,200 694,000 
Heat radiated (or lost) while oven 
is closed as tightly as possible and 
neld at baking temperature, B.t.u. 
per DOE ih Bia cack och we as *... 67,200 81,900 102,000 
Heat lost and radiated by oil-fired 
oven while maintaining baking 
temperature, burners on, fan re- 
circulating, dampers open, B.t.u. 
ner WME; pacer adah ieee terenata.ss 201,000 
\verage strength of test cores baked 
at various points in oven, pounds. 49.8 48.4 42.7 
Uniformity: maximum deviation from 
average strength, per cent....... 16.0 21.0 34.0 
\verage bake, taken ‘same for the 
three ovens: 
Weight of iron rack, pounds..... 946 
Weight of plates, driers, etc., lbs. 1,111 
Weight of core, net, pounds...... 282 
\verage weight of cores, gross, 
CIEL. Se tck 6 scdele Rute indies 3.6 
Heat consumption for average bake as above, B.t.u. 
OVEN OVEN OVEN 
NO, 1 NO. 2 NO, 3 
F or Wee BRE cs 60d a9 odin wees 36,300 36,300 36,300 
lor heating plates, driers, etc....... 42,600 42,600 42,600 
For thentiter ser i OVEN... S500 0 2s 5,700 8,500 80,690 
Radiation and otherunavoidablelosses 84,500 108,200 143,200 
For Waite ee vc esis bes kw ha be 33,900 33,000 47,700 
Potato. ck cadb iecu<sacessevar.<..s AOD 206Re Joaeee 
Cost per 1000. 3.6.0, Comte ..« 0250500 0.8052 0.8052 0.0804 


(2.75c. per kw.-hr.) (2.75c. per kw.-hr.) (11.14c. per’ gal.) 
Cost distribution for average bake. 





For Rese SEU caer a wet ena $0.290 $0.290 $0.029 
lor heating plates, driers, etc....... 0.343 0.343 0.034 
For heating air in oven............ 0.046 0.068 0.065 
Radiation and otherunavoidablelosses 0.681 0.872 0.115 
ce ge een re 0.273 0.266 0.038 

pc OR ee ee eee $1.633 $1.839 $0.281 


The factors other than cost of power or fuel that 
must be considered in comparing the ovens are unifor- 
mity and quality of bake, together with labor require- 
ments for operation. The figures given show that 
more uniform bakes were obtained in the electric 
ovens. Work was rather slow in the core room when 
the tests were made so cores varying greatly in size 
were baked together on the same rack. Fairly uniform 
bakes, however, were obtained in oven No. 1 but trou- 
ble was experienced in the oil-fired oven. Even when 
cores of uniform size were put on the rack, there was a 
tendency to burn those on the outer edges of the lower 
shelf while those in the middle were green. Sheets of 
metal hung so as to protect this shelf from the direct 
heat failed to remedy the condition entirely so we quit 
using the lower shelf of the racks baked in this oven. 
Fairly uniform bakes were then obtained. 

Core losses in ovens Nos. 1 and 3 were observed for 
comparison. Of 27,000 cores observed, 0.05 per cent. 


of those baked in the electric oven were burned and 
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none came out green, while 1.95 per cent. of those 
baked in the oil-fired oven were burned and 2.14 per 
cent. came out green. This amounted to a 30 
or 40 cents on an average for each rack baked in the 
oil-fired oven against less than 1 cent for the electric 
oven. 

The labor requirements for the oil-fired oven were 
much greater than for the electric ovens. The burn- 
ers operated on high-pressure air and oil and required 
considerable attention to obtain the proper mixture 
for a clean hot flame; slight variations in pressure 
frequently extinguished the flames. On the other 
hand, the thermostat on the electric oven could be set to 
“kick out” at the desired temperature and little atten 
tion was required; in fact, racks of cores were baked 
with no attention being given the oven from the time 
the rack was run in and the power turned on until 
within a few minutes before it was removed. ne man 
could handle seven or eight electric ovens while the 
same labor could handle not more than three oil-fred 
ovens of the type installed. At the wage paid to the 
oven tender, this made a difference in tending cost ol 
between 15 and 20 cents per bake in 
electric oven. 

The noise and smoke from the oil-fired oven are also 
worthy of consideration. With two burners going, it 
was almost impossible to converse in the core room, 
Although when properly regulated, smokeless flames 
can be obtained from the oil burners, some smoke is 
almost certain to be made during the course of a bake. 
This leaves a dirty deposit on the cores, plates, rack, 
etc., which is a nuisance. 


loss ot 


favor of the 


CONCLUSIONS 

From the foregoing observations and data, we would 
conclude that power or fuel costs are decidedly in tavor 
of the oil-fired oven while other considerations such 
as quality and uniformity of bake, core losses, conveni 
ence and cost of tending, cleanliness and noise are 
decidedly in favor of the electric ovens. Taking into 
consideration the higher losses in the oil-fired oven 
and the extra labor cost, the oil-fired oven cost about 
$0.80 per bake as compared with $1.63 for the electri: 
oven No. 1. All of these considerations are based on 
the equipment and installation we now have and the 
present methods of manipulation, both of which we 
are trying to improve. 

CRITICISM OF ELECTRIC OVENS 

The test has shown that in the case of the better 
of the two electric ovens the heat and cost distribu 
tion on an average bake was as follows: 


PER 
CENT 
QO} 
B.T.U, COST TOTAI 
For heating iron rack (946 Ib.)...... 36,300 = $0.290 17.9 
For heating plates, driers, ete. (1111 
PE to os a caren sie Dae As eke 42,600 0.343 21.0 
For heating air (71.3 lb.) in oven.... 5,700 0.046 2.8 
Radiation and _ other unavoidable 
eee ee ee ee 84,500 0.681 41.6 
For Baking cores (282 Ib.)......... 33,900 0.273 16.7 
hy Rat aroaet ees ees, SE eae 203,000 $1.633 100.0 
Cost per 100 Ib. of cores............ 0.580 


Only 16.7 per cent. of the heat is used for baking 
cores, the other 83.3 per cent. heats iron racks. plates, 
etc., or is lost into the room and up the flue. Some of 
this, however, is absolutely necessary. Plates and 
driers are indispensible, the ovens must be ventilated 
while hot in order to produce a good bake and some 
heat is certain to be lost through the walls and doors. 
But we believe that much of the heat consumption 
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with its entailing cost is quite unnecessary, and can 
be saved by proper design. So long as oil or gas is 
used as the source of energy, the cost per B.t.u. is so 
low that these losses are hardly worthy of consider- 
ation, but with the high cost of electric energy, a great 
deal more care must be given to design and construc- 
tion if economy is to be obtained. 

HEATING RACK 

The racks furnished with the electric ovens averaged 
about 1000 lb. each. The weight was considerably re- 
duced by removing all the tubular supports that could 
be spared, but even with this lighter weight the racks 
absorbed used 17.9 per cent. of the heat used for a bake. 
By using lighter angle iron, seamless tubes, etc., the 
weight could certainly be reduced 20 to 30 per cent. 
more without reducing their strength to the danger 
point; each 100 Ib. of iron thus saved would mean a 
saving of 3 cents per bake in the electric oven. 

HEATING PLATES, DRIERS, ETC. 

The same argument applies to plates and driers. 
The plates used in the test weigh from 20 to 30 Ib. 
each. We are now trying a few plates made of No. 14 
sheet iron stiffened with light angle iron; these plates 
weigh about 8 lb., thus saving of 60 to 70 per cent. in 
weight. Several driers, too, have been redesigned with 
a saving of 50 per cent. in weight. Such savings on the 
average rack of cores, plates and driers used in the 
test would mean a saving of about 20 cents per bake. 

HEATING AIR IN OVENS 

Experiments conducted in our laboratory have 
shown that at least 4.5 lb. of air should be supplied 
during a bake for each pound of linseed oil in the 
more air does no harm so far as the strength of 
the cores is concerned but requires a useless expendi- 
ture of heat energy. The average bake referred to 
above contains betwetn 5 and 7 Ib. of linseed oil and 
hence would actually require only 25 or 30 Ib. of air. 


cores; 
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there together with that which leaks in around door 
and enters when doors are opened to examine tl 
cores, is sufficient for a proper bake, so no addition: 
ventilation need be supplied unless heavier bakes a: 
made. 

RADIATION AND OTHER UNAVOIDABLE LOSSES 


While these heat losses were unavoidable in th 
present installations, they could be materially reduce 
in a properly designed oven. The loss of 84,500 B.t.u 
per hr. from an electric oven costs about $0.68 eac! 
hour in addition to the discomfort caused to those 
working in the room. The construction of the oven: 
tested may be fairly satisfactory so long as cheap fuel is 
burned, but it is far from economical when the more 
expensive electric energy is used. Greater care must 
then be given to door and damper construction, with 
view to cutting down heat loss due to air circulation, 
and effective wall insulation must be provided to cut 
down losses by conduction. ‘The temperature ob 
served at various points on the outer surface of oven 
No. 1 ranged from 100° to 180° F., depending on prox- 
imity to through iron. Taking the temperature of the 
entire surface at this lowest figure, it indicates that in 
a year of 275 working days at least 25,000,000 B.t.u. 
are lost, costing for electric energy about $200. 

BAKING CORES 


The tests indicate that about 2000 B.t.u. are required 
to bake each 100 lb. of green core sand. It is highly 
probable that this figure cannot be reduced as it de- 
pends on the binder used and the quantity of moisture 
in the green sand. By so arranging the oven and rack 
that larger loads may be baked at a time, it should be 
possible to increase the percentage of total heat used 
in actually baking cores and thus make a saving. 

The figures and suggestions presented above indi- 
cate that there is a vast field for improvement in elec- 
tric ovens—a field that is of growing importance be- 
cause of the increasing use of electric energy for indus- 
trial heating. 





Evidently the air in the oven when the rack was placed 





‘ Umber 


©.—Kindly send me a good formula for a dark brown 
(umber color), oxidized dip, which will work well on 
plain brush brass, finished cast brass and irons and other 
fireplace fixtures, without plating. 

My costumer bought, in New York, a pair of plain 
cast brass floor lamps, English style. They have been 
first dipped or plated dark brown on a brush brass, or 
in some places crystallized surface, and then the brown 
is rubbed down spotty, like the clouds or marks on brown 
and yellow spotted onyx or marble, and then lacquered. 
I have to finish all fire place fixtures to match the lamps. 
What is this antique finish called and what is the easiest 
way to reproduce it? 

A.—Umber brown finishes upon brass by immersion 
in dips is a difficult proposition. It is always advisable 
to give the brass a thin deposit of copper, then umber 
tones can readily be produced. The two following so- 
lutions will give light and dark umber tones if the brass 
articles be previously coppered : 

WOME vcecie 
Copper Sulphate 

Potassium Chlorate 
ee er ee ee 
Single Nickel Salts.. 
Hyposulphite of Soda 


1 gallon 
2 to 4 ounces 
Y% to 1 ounce 
1 gallon 
2 to 4 ounces 
¥Y% to 1 ounce 

The solutions should be maintained at a temperature 
of 160 to 180 degrees Fahr. Immerse the articles for a 
few moments, then remove, wash and dry. Scratch brush 
with a very soft brass wire scratchbrush to even up the 
color. 


Brown 


\ second immersion in either dip is frequently required 
to give a uniform color. The copper deposit being thin, 
it is a difficult matier to scour through with pumice stone. 
The umber should be protected with a lacquer. 

However, the finish you make particular reference to 
is probably produced as follows: 

The brass articles are immersed in either of the fol- 
lowing solutions to give an aging effect to the brass: 

Solution No, 1. 


siete ase EGRET Pt Rat were pope ee 1 gallon 

Pere - WAM. Geico hsih SR Ricks Fry 

a ee a Se eee 1 pound 
Solution No. 2 

Oe ee ae See eee se 1 gailon 

ENT REE nic tteacad antidotes ee, 

Sodiamm Bichromate ... «cc ciccsacecesic 1 pound 


Use the solutions warm, 100 to 120 deg. Fahr. Im- 
merse the brass articles until the old brass tone is devel- 
oped, then wash and dry and lacquer with a brush lacquer. 

Now prepare any combination of umber, ochre or 
chrome yellow dry colors mixed with turpentine, a little 
linseed oil, a very small amount of turpentine copal var- 
nish. The combination should produce when dry an 
opaque or dead color, whichis adherent to the lacquer. 

Apply the color with a brush to the lacquered surface. 
Then dab the color here and there with a small sponge, 
wipe out the color in spots with a little linseed oil and 
turpentine mixed in equal parts, applied to a cotton cloth. 
The colors are applied dry hard. If so desired a thin 
second coat of lacquer may be applied. C. H. Proctor. 
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Nickel Plating on Aluminum 


Some Experiments on Dip Solutions and Their Results 


Written for The Metal Industry by THEO. LEDIN, Madison, Wisconsin 


INTRODUCTION 


‘or twenty years or more there has been a great deal 

f interest displayed in the subject of plating aluminum 
vith other metals by electrodeposition. The reason for 
this has been the desire to improve the appearance of 
the metal, and to produce a surface that will not be easily 

xidized or abraded. 

The difficulty of plating on aluminum has been that of 
producing a deposit that will not strip off. This diffi- 
culty is caused by two conditions: First, by the fact that 
aluminum is so high in the electrochemical series as to 
cause deposition by immersion; and second, because of 
the invisible film of oxide that forms instantaneously on 
the surface when exposed to the air. The problem is, 
therefore, to remove (1) the oxide by some simple means, 
and (2) the dangers of deposition by immersion. 

Many methods have been suggested, such as roughen- 
ing the surface to produce anchorage for the deposit, the 
use of non-aqueous cleaning and plating solutions, and 
the use of a metallic dip. The latter method was used in 
the experiments to be described. 

The metallic dip that has gained the most attention is 
the iron dip, otherwise known as the French dip because 
of its proposal by two Frenchmen, J. Canac and E. Tas- 
sily.* Their method was to clean the metal in a bath 
of boiling potash, scrub with milk of lime, sdak in a 
0.2% potassium cyanide solution for several minutes, and 
dip in an iron-hydrochloric acid solution until a coating 
of iron was deposited. After each of these operations 
the metal was washed with water. The iron-hydrochloric 
acid dip consisted of 500 parts of hydrochloric acid, 500 


parts of water, and one part of iron, The plating was 
done in a nickel bath containing 50 grams of nickel 


chloride, and 20 grams of boric acid to a liter of water. 
(he plate produced was very adherent, enduring ham- 
mering and bending, but necessarily quite rough due to 
the severe corrosion of the aluminum by the acid. The 
adherence of the plate was said to be due to the deposi- 
tion of the nickel in the cavities produced by the acid. 
\nother explanation was that iron is deposited by im- 
mersion as an imperfect but fairly adherent coating on 
which an adherent deposit of nickel can be made. 

In undertaking the following experiments, it was pro- 
posed to find a dip, the use of which would eliminate 
any elaborate cleaning and preparation of the surface, 
ind one which would not materially roughen the surface. 
(he method of experimentation pursued was (1) to de- 
termine the relative efficiencies of the sulphate and the 
hloride solutions, (2) to find out if some other metal 
than iron would not serve better for producing the initial 
leposit by immersion, (3) to determine whether or not 
iron is actually deposited by immersion on aluminum 
from the iron dip, and (4) to experiment extensively 
with the metallic dip that showed the most promising 
results from the above tests. 

The only metals which promised to give any more ad- 
herent coatings on aluminum by immersion than is se- 
cured from the iron dip were those which are nearer to 
aluminum in the electrochemical series than is iron. These 
are cadmium, zinc, and manganese. Acid dips contain- 
ing each of these metals were therefore tried. 


* J. Inst. Metals 1914, (2), 
Iron Age, Nov. 1915. 
1915. 


vol. 12. 322. 


Drass World, Tan., 





EXPERIMENTAL WORK 
To determine the relative efficiencies of the sulphate 
and the chloride solutions, dips were made as follows: 


DIP NO. 1 400 c.c. water 
100 c.c. hydrochloric acid 
1 gram iron (metallic) 
DIP NO. 2 400 c.c. water 
100 c.c. sulphuric acid 
1 gram iron 
DIP NO. 3 400 c.c. water ; 
100 c.c. hydrochloric acid 
3 grams cadmium chloride (crystalline) 
DIP NO. 4 400 c.c. water 


100 c.c. sulphuric acid 
3 grams cadmium sulphate 


The bath used was a special nickel solution that has been 
used successfully in plating directly on zinc. It was 
found that this bath would also plate directly on iron, 
cadmium, and manganese. Its composition was as 
follows: 


° 
50 grams nickel sulphate 

35 grams sodium citrate 

liter water 

amperes/square decimeter | 
amperes/square foot f 


0. 


nue 


current density 


The samples were brushed with pumice, washed, cleaned 
in the electric cleaner, and washed again. They were 
then immersed in the dip solutions for about 15 seconds, 
washed, and then plated. When a complete covering of 
nickel had been formed, the samples were transferred 
to a bath containing the ordinary nickeling solution to 
hurry the plating operation. The results were as fol- 
lows: All the samples withstood polishing very well, but 
when they were bent, the plates treated by the sulphate 
dips peeled badly, while those by the chloride dips ad- 
hered better, and the cadmium chloride plate was notice- 
ably better than the iron chloride plate. 

Chloride dips of zinc and manganese similar to the 
iron and cadmium dips were made up, and samples using 
all four chloride dips were plated. The citrate plating 
bath was made slightly alkaline with ammonia to reduce 
the brittleness of the deposit which showed up in the 
previous test. The results showed that the deposits were 
less brittle, that the cadmium was superior to the iron, 
confirming the results of the previous experiment, and 
that the iron was superior to both the zinc and the 
manganese. 

To show the efficacy of the dissolved metal in the dip, 
a sample was plated by dipping in a 1 to 4 hydrochloric 
acid solution. The deposit stripped off readily. 

To determine whether or not the metal was actually 
deposited by immersion, samples were cleaned in the 
usual manner, and were dipped in the four chloride dips 
for one minute. They were then washed carefully to 
remove all traces of the dipping solutions, and the pre- 
cipitated metal dissolved off. The resulting solutions 
were tested by the standard qualitative methods, and the 
following results were obtained: The iron gave distinc- 
tive tests with potassium ferro-cyanide and potassium 
sulphocyanate ; the cadmium gave a very distinctive test 
with hydrogen sulphide; the zinc gave a poor test with 
hydrogen sulphide; and the manganese gave no tests by 
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the permanganic acid methods or by fusing with sodium 
carbonate on platinum. These tests show: 

(1) That there is a deposition of iron on the aluminum 
from the iron dip. 

(2) That similar deposits by immersion are obtained 
from acid solutions of salts of zinc and cadmium, but 
there is no evidence of deposition of manganese. 

The results of the preceding experiments justified dis- 
continuing work with the iron, zinc, and manganese dips, 
and continuing the work exclusively with the cadmium 
dip. 

Dip No. 3 did not produce plates with the desired ad- 
hering power, although it was better than the other dips 
described. The reason for this was ascribed to the im- 
perfect removal of the oxide film. In fact the cadmium 
was precipitated on the aluminum in streaks leaving 
many bare spots. To overcome this difficulty the acidity 
and the metal content of the dip were increased, and the 
results were successively improved up to a dip of nine 
grams of cadmium chloride dissolved in 500 cubic cen- 
timeters of 1 to 1 hydrochloric acid. However, with these 
improvements the roughness of the plate increased also. 
In using a concentrated acid dip with nine grams of 
cadmium chloride, a plate was obtained that was very 
adherent but also very rough. 

The experiments thus far showed the necessity of using 
concentrated acid, and this suggested the use of two 
dips. In this method the first dip was concentrated hy- 


drochloric acid, and the second was dip No. 5. 


DIP No 100 c.c. hydrochloric acid 


400 c.c. water 
9 grams cadmium chloride 


The samples in this case were polished, cleaned in the 
electric cleaner, and washed. They were then dipped 
in the concentrated hydrochloric acid until action just 
began, transferred to the cadmium dip for about 15 sec- 
onds, and then plated in the usual manner. The results 
were very satisfactory. The nickel plate was easily pol- 
ished, and it adhered under severe bending and twisting 
treatments. 

The action of the two dips can be explained as follows: 
The concentrated acid removes the oxide film, and sufh- 
cient acid adheres to the surface to cause evolution of 
hydrogen, which prevents oxidation by the air in passing 
to the metal dip. The dilute acid of this dip is just 
strong enough to prevent oxidation of the aluminum sur- 
face, and thus allows the cadmium to deposit in a very 
smooth film. This film prevents the oxidation of the 
aluminum when passing to the plating bath, and it also 
minimizes plating by immersion. 

In an effort to eliminate the strong acid dip, the use 
of a fluoride was hit upon. It is well known that fluor- 
ides have a strong solvent action on most metallic oxides, 
therefore one gram of ammonium fluoride was added to 
dip No. 5. Two samples were polished, cleaned free from 
grease in the electric cleaner, washed, dipped for 15 sec- 
onds, plated in the citrate bath until completely covered 
with nickel, and then finished in the ordinary bath. The 
results were excellent. The plate polished very easily, 
and adhered extremely well on bending and twisting. 
When the samples were removed from the dip, the cad- 
mium had plated out in a smooth, unbroken film. 

The addition of one more gram of ammonium fluoride 
improved the dip somewhat, but a further addition 
showed little improvement, The dip recommended then, 
is as follows: 

DIP No. 6. 100 c.c. hydrochloric acid 
400 c.c. water 


9 grams cadmium chloride 
2 grams ammonium fluoride 
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CONCLUSIONS 

()f the two successful methods of plating aluminu: 
by the use of the cadmium dip, it is the writer's opini 
that the double dip method, 1. e., concentrated hydr 
chloric acid and dip No. 5, is slightly superior to t! 
single dip method (dip No. 6). The only drawback 
the necessity of two operations in the place of one. How 
ever, the single dip method is very efficient for all pra 
tical purposes. 

It will be noted that in both of these methods, th 
surfaces to be plated were polished, and not roughen 
either by mechanical or chemical means. The sampl 
remained in the concentrated acid of the double dj 
method only long enough to dissolve the oxide, and nm 
long enough to produce any visible roughening. 

Since cadmium has nearly the same potential as zin 
it is necessary to use a nickel solution that is capable o1 
giving a good plate on zinc. The citrate bath is suc! 
a one. In making it alkaline a dull deposit is produced. 
therefore, the use of the ordinary nickel solution is ad 
vantageous in brightening the deposit, and also in hurry 
ing the plating operation since a higher current density 
can be used. 
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Rusty Iron Finish 

().—I have to match a finish called “rusty iron.” It 
has a slightly rusty surface with a pale red tinge. It is 
used on Government chandeliers. 

A.—Such finishes as that which you refer to as a rusty 
iron finish, when applied to sheet brass, comes under 
polychrome finishing. 

The following solution may be used: 

Water 


1 gallon 
4 ozs. 
4 

lf the brass plates be plated in this iron solution at 
three volts, using sheet steel as anodes, for two or three 
minutes to obtain a uniform thin deposit of iron, and 
afterwards hung up for a short time in a moist atmos 
phere, a true rust would be formed upon the brass plate 
Naturally the plates should not be washed in water as 
they come from the iron solution. When the iron rust is 
dry lacquer the rusty surface with a gum lacquer. 

However, most of this type of finish is produced as 
follows: 

Either sand biast the brass plates or rough polish them 
first. Then cleanse and give a thin deposit of nickel in ; 
regular nickel solution for a few minutes. The nicke! 
deposit will imitate an iron surface. Wash and dry and 
lacquer with either a water dip or a gum lacquer. After 
the lacquer is dry prepare a color resembling iron rust 
from jewelers’ rouge, orange chrome, and lemon chrom: 
in dry form. Mix with turpentine in a very small amount 
of linseed oil and a little turpentine copal varnish or gold 
size. Do not add too much varnish or the color when 
applied will be too tacky. Apply the color with a stippling 
brush or wads of cotton. The more uneven, the bette: 
the results. When the -rust color has been applied, dr 
thoroughly, then apply a thin coat of lacquer to prote 
the finish. 

Lacquer firms advertising in THe Merat INpustTk 
can no doubt furnish you with iron rust pigments, pré 
pared ready to apply to the imitation iron surface of t! 
brass plate. 
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Various Plating Problems 


A Collection of Plating Difficulties and How They Were Overcome 
Written for The Metal Industry by CHARLES H. PROCTOR, Plating-Chemical Editor 


Silver Plating Cutters 


Q.—1. When you say that 1 to 1% volts is ample for a 
12 gallon silver solution do you mean the volt-meter 
should read 1% before or after the load is put in tank? 

2. A half dozen knives lower my volt-meter from 6 
to 2 volts, and the ampere meter reads 3 amperes. Is that 
a case of too low amperage and too high voltage for 
proper plating ? 

3. How long should this tinned ware be in solution, 
before it assumes that heavy white clam shell color? 

4. The only way I can plate a knife so that it won't 
peel is to put only one in at a time; when I have room for 
18 or more in a circle 4 or 5 inches from anodes, I use a 
15 gallon round stone jar to work in with anodes hang- 
ing all around the edge and wires just hooked on. When 
current is on full at 6 volts the anodes look a pretty 
brown color, changing to a bright metallic silver color 
when current is off. If I cut the current with a rheostat 
the anodes change to white instead of brown, and then 
the deposit peels; and if I let it go the full 6 volts, on 1 
knife the meter drops to 4 volts, the knife is covered 
quickly and the copper wire is covered also with a brown 
spongy deposit that loosens and falls away in water or 
solution and does not redissolve, (silver I suppose). Then 
the knife, after rinsing and drying in sawdust looks like 
slate, but it stands the steel burnishing iron on edges and 
all over. 

5. Ifa silver deposit shows no tendency to strip on a 
vigorous scratch brush and buffing, is it likely to chip or 
peel in after use? I notice I can get by that way but if 
| rub a steel burnisher hard on the edge of a knife I get 
a scraping of fine minute silver particles, about like the 
metal used in making metal paint. But I can rub all day 
with the burnisher on the same knife on the flat or round 
parts and nothing comes off. 


6. My 14 gallon solution is made up mostly of chlo- 
ride of silver with some nitrate, some ammonia and some 
caustic potash. Would you advise using a drop of 
brightener to a gallon of solution or had I better depend 
mostly on scratch brush ? 

1. The voltage of 1 to 1% should show at your plat- 
ing tank connections, although with a perfect working 
silver solution % to 34 volts at the proper amperage 
would be ample. Three amperes is too low for a half 
dozen knives. Under correct conditions 12 amperes 
would be more nearly correct. It is the ampere that de- 
posits the silver, the volt is only the pressure behind the 
amperes and overcomes the resistance. 

2. There must be something wrong with your gen- 
erator, when six knives reduce the voltage from 6 to 2 
volts at three amperes. Why not use a regular storage 
battery, say 5 to 6 volts, 40 amperes capacity, and take 
your current from it, using rheostat control? Your 
generator could be used for constantly charging the 
storage battery. By this method a uniform flow of cur- 
rent would always result, and far better results would be 
obtained in your silver plating. 

3. The heavy white clam shell color you mention de- 
pends to a great extent upon the composition of the silver 
solution. Ordinary chloride of silver dissolved in sodium 
cyanide gives such results, but the deposit is not as ad- 
herent as when silver cyanide and sodium cyanide are 
used. However, a few drops per gallon of a silver 
brightener will change the clam shell white to what is 


termed in commercial parlance a skim milk color. The 
latter color is the best for knives and forks. 

4. The reason why the knives peal when more than 
one is put into the solution is your current conditions. If 
three amperes plates one knife satisfactorialy, then three 
additional amperes will be required for every other knife 
put into the solution, or nearly that much if you want 
to obtain the same results. If your generator only devel- 


ops three amperes total, then it is not suitable for your 
purpose. 
Your method of connection is satisfactory, but a square 


tank is best to use. You could have one made from pine 


suitably secured by dovetailing, and the use of large 
screws. The wooden tank so prepared should be lined 
inside and out with a boiling mixture of coal tar pitch 


or asphaltum. Such a tank would last for years. In a 
square tank the distance between the anodes and the work 
would be uniform, which is important, 

The excess voltage causes the change in anode con 

dition. The correct tone in plating is a grayish white. 
The anodes under this condition become a dead white, 
when the solution is at rest. Six volts is too high a 
pressure. It causes the silver deposit to become pulveru- 
lent, which might be termed a burned deposit. 
5. Scratch brushing of the silver deposit without the 
deposit pealing does not denote that the silver deposit 
is absolutely adherent. The burnisher hardens the de 
posit. If there is any indication of peeling the burnisher 
will prove it, as you have noted upon the edges of the 
knives. Of course, it is up to you to decide what method 
of final finishing to adopt. 

6. The solution as prepared by you is not a good com- 
bination. You might improve it by adding 1 ounce of 
carbonags of potash per gallon and a drop or two of 


brightener. A. solution, of two ounces of silwer per gal- 
lon should be prepa¥ed BS Yollows : 2 .»~? 
~ 
tials ei acdaw es » er 1 gallon 
Sodium Cyanide TEESE, eee . 3 ounces 
Silver Cyanide, BOF. .......60-ccecs 2% ounces 
Casmomate of FOtKRN. 24.2.0 scccccce 1 ounce 
I a Gila rc SW bad 3-603 woo nes .1 to 2 drops 
 ‘Teabling 


()— How can I remove a matte finish by tumbling ? The 
articles are small jewelry in the shape of earwires. | 
tried to burnish it with steel balls but have been unable 
to bring it up to the finish, and the material is so delicate 
that it cannot be put through any kind of a cutting down 
operation. 

A.—It will be necessary to cut the matte finish a little 
to give a surface that can be finally brought up to a fin- 
ished lustre by ball burnishing, or tumbling in small chips 
of sole leather and a little whiting as a polishing medium. 

A mixture of oil and the finest of powdered silica would 
no doubt answer the purpose as a tumbling medium.The 
oil would hold the silica in suspension and would smooth 
down the satin surface in a short time. 

After tumbling as outlined wash the article in gasoline, 
dry out in fine maple wood sawdust, and polish as out 
lined by steel balls or leather chips. 

Gum arabic dissolved in water could possibly be used 
in the place of oil to hold the silica in. suspension. Two 
ounces or more per gailon of water would be required. 
We believe that these suggestions will be of assistance 
to you in solving your friend’s problem. 
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Dry Polishing 

().—How can | handle small flat pieces of nickel silver, 
about an inch long. They have to be highly polished with- 
out plating. Can I tumble them dry? 


A.—It would be advisable to use sole leather chips for 
dry-polishing the small nickel silver articles. 

In the first tumbling, pulverize some tripoli, then mix 
it with a little gasoline and kerosene to a pasty mass. Ap- 
ply a little of the mixture to the leather chips so that 
they become slightly coated, before putting in the nickel 
silver articles in the tumbling barrel. 

Then tumble them until you obtain a smooth bright 
surface. 

Finish by tumbling them in leather chips and a little 
macerated leather to which is added some White Diamond 
or Acme polishing rouge, pulverized and mixed with 
gasoline only. 

The final tumbling should give you the lustre you de- 
sire by the dry method. 
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Black on Aluminum 


().—How can I get a black finish on aluminum, like that 
produced on brass by copper carbonate and ammonia ? 

A.—No satisfactory black finish can be obtained upon 
aluminum by any immersion method similar to the com- 
bination of copper carbonate and ammonia used for black 
finish upon brass. 

The most satisfactory method is to black nickel the 
aluminum surface by the aid of a nickel-chloride black 
nicke! solution composed as follows: 

WEEE Upitot Cs an toeetek enoereve es 
ictal: GN oS oa Seana 6 ounces 
Ammonium Chloride ................-. 6 
reer re re ree 2 
Rochelle Salts 1 ounce 
Zine Chloride so 


1 gallon 


Prepare the solution in the order given, using hot water 
to dissolve the materials. 

The solution should be run cold at % to 1 volt pressure. 

The cleaning of the aluminum should be done as usual 
with mild alkalis and nitric acid dip. 








Plating of Die Castings 


Some Pointers on Cleaning and Plating These Articles 
Written for The Metal Industry by S. HERRICK, Service Manager of the S. H. Chemical Company 


It is very seldom when I pick up one of the magazines 
that I do not find some article in regard to the plating of 
die castings. This seems to be the eternal question. But, 
never do I see an answer that fully covers the subject, for 
if any plater is in trouble, the answer is a new formula or 
sometimes an old one for a nickel solution but very little 
instruction, if any, in regards to other operations such as 
cleaning, etc. 

Many of the troubles encountered in plating die cast- 
ings are traceable to other operations than to the nickel 
deposit. Peeling is a very common trouble. Blistering is 
another, and neither of these troubles should be laid to 
the nickel solution for the trouble started before the work 
ever reached the nickel bath, although it did not show up 
for some time after the work was finished, (especially 
blistering.) Peeling very often shows up when taken out 
of the nickel bath, or when given the final buffing, but 
blisters begin to appear long after the work has been 


finished and sometimes after the articles have been 
shipped. 
Die castings are made from many formulas but the 


ones that give the most trouble are called zinc die cast- 
ings, containing zinc, tin, antimony, lead, and almost any- 
thing else in the line of scrap that can be put into them, 
for | have rarely found upon analysis that they run uni- 
form. Some manufacturers, however, do make die cast- 
ings very well and very close to formula, and at present 
when competition is keen they are doing their utmost to 
put out a good article. It is the zinc die castings that we 
will deal with in this article, and the troubles as they ap- 
pear until the finished article. 

Peeling, especially on work that has been polished, fre- 
quently occurs, and the blame is placed upon the nickel 
solution. This is not correct, for the trouble in most 
cases began before it ever reached the nickel bath. Too 
little attention is given to the cleaning end. If a cleaning 
solution contains too much caustic soda (NaOH) or 
caustic potash (K OH) an oxide film is produced, which 
will in most cases cause peeling after the work has been 
plated, and no matter how you doctor up the nickel solu- 
tion, you cannot stop it. It is the cleaning end that needs 
the doctoring. 

Blisters are another source of trouble, and are very 
aften blamed upon the nickel solution, but more often 
should the blame be placed upon the cleaning operations ; 


for if too strong a cleaner is used which contains too 
much hydrate no matter whether it is sodium, potassium, 
or calcium, zinc oxide is produced; and if the castings 
are porous which they generally are, then a condition is 
created similar to the spotting out on brass-plated castings. 
(he hydrates enter the pores, and in time work out again, 
causing spots if not closed in by the deposit, and blisters 
if closed in. 

A cyanide dip, either sodium cyanide (NaCN) or po- 
tassium cyanide, (K CN) is used by some platers. This 
is another trouble maker, especially for blisters. Try a 
10 per cent solution of muriatic acid (H Cl) for a quick 
dip, instead. 

Did you ever try to plate zinc die castings in a cyanide 
copper, before nickel plating, to see how much they would 
blister? A cyanide dip may not be as strong as the 
cyanide copper but is cyanide just the same. 

Black streaks are another trouble which appear when 
the work is in the nickel bath. This is a form of oxide, 
many believe, but it is really caused by the sulphate in 
the nickel solution; it is properly a sulphate (zinc sul- 
phate). This trouble is the cause of a poor deposit, and 
many other troubles, but it can be overcome. 

lf you have a large amount of die casting to plate it 
would be best to have a nickel solution and a cleaning 
solution specially for this kind of work. Use a cleaner 
that contains a low per cent of hydrate or caustic; an 
electro-cleaner is best. No cyanide, plenty of clean water, 
and a nickel solution in good condition, rich in metal. 
Study your work, read the voltmeter, and ammeter. Do 
not rely on guess work, but on facts. Keep notes of 
what you do, and refer to them occasionally, and you 
will find this a great help. 7 

A good nickel solution for die castings that will give 
good results is as follows: 
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Nickel carbonate should be added from time to time 
or may be suspended in the solution in a bag. If solution 
becomes too acid, a small amount of liquid ammonia will 
be a great help. 
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THE UDYLITE PROCESS 





At the last banquet of the Newark Branch of the Amer- 
ican [Electroplaters’ Society, Charles H. Proctor read a 
paper on Electro-deposition of Cadmium vs. Zinc, which 
was later reprinted in the June issue of the “Monthly Re- 
view.” In this paper he devoted considerable space to the 
\'dylite process. His remarks on that process have since 
caused considerable discussion. They are briefly as fol- 
lows: : 

1. The three patents granted to the Udylite Process Company 
are specific patents and cover the heating of cadmium coated steel 
and the formation of a rust-proof alloy between the two metals. 

2. Cadmium-iron combinations and the electro-deposition of 
cadmium have been known for a long time. 

3. Cadmium and zinc deposits of equal weight will stand the 
same length of time in the Preece test and in actual atmospheric 
corrosive tests. 

4. The cost of depositing cadmium, if cadmium anodes are 
least five times as great as the cost of depositing 
an equal weight. If insoluble anodes were used the cost 
ten 


used is at 
zine of 
of cadmium deposition would probably be as much as 
times the cost of an equal amount of zinc. 

5. Therefore, on the basis of dollars and cents, if no other, 
zinc is a much more desirable rust-proof protective coating 


f and steel than cadmium. 


rr oiron 

In answer to this paper the Udylite Process Company, 
through C. H. Humphries, member of the Indianapolis 
ranch of the A. E. S., wrote a letter to the monthly Re- 
view, which was published in the July issue. Their con- 
tentions were as follows: 


1. That although previous work had been done on cadmium 
plating, which was perfectly well-known to the Udylite Company, 
this work not commercial and had not been worked on a 
large scale as had the Udylite process. Moreover, no one had 
treated the cadmium plate so as to change fts properties chemically 
and physically, while it was still a part of the article coated. 

2. That Mr. Proctor had been guilty of errors, such as in- 
accuracy in giving the heat treating temperature and the chemical 
formula for the Udylite solution. 

3. That the Udylite Process Company could prove, by micro- 
scopic and physical means, that penetration of cadmium into iron 
and alloying therewith does occur. 

4. That Mr. Proctor’s cost figures for zinc and cadmium are 
not correct because they are based on equal thicknesses of metal. 
The thickness of zinc deposits on tire rims yaries from .0004” to 
001”, while the standard thickness of cadmium is from .00015” 
to .0002”:; also that cadmium is plated much more quickly due 
to the high current density employed, this resulting in increased 
output per unit of equipment, floor space, etc. 

5. That although the patents call for anodes of metallic cad- 
mium, the has put to various with insoluble 
anodes, due to the fact that the cadmium anodes in the solutions 
containing no free cyanide film over, and the current passing 
through the bath drops off rapidly. 


was 


process been uses 


We have had in addition the following statement from 
one of the best known plating experts in the country, 

“Upon examination of the sample of cadmium plated steel, 
which the Udylite Company submitted to me, no alloying of the 
cadmium and steel can be detected at 500 X. Have you seen any 
published micrographs? Their patent calls for alloying of the two 
metals, At what temperature does the alloying take place? Does 
steel alloy with any other metal at the temperature at which they 
anneal the plated articles? Zinc when applied by the Sherardizing 
process alloys with the steel, but to do so the process is carried 
on at a temperature at which the zinc vaporizes and in a vacuum. 
When Edison alloys nickel with steel he does it under conditions 
that the Udylite process could not meet. Personally I cannot see 
how the alloying can take place. I would like to be shown.” 


The above are the facts so far as we have been able to 





obtain them in this matter. We should be very glad to 
have further expressions of opinion from our readers who 
have had experience with this process. 








BRASS, BRONZE AND COPPER PRODUCTS 


In this issue, on pages 371 and 372 we reprint a report 
from the Bureau of the Census on the brass, bronze and 
copper industries. As is always the case in work of this 
kind, the figures are complete and authoritative, but a year 
or two old.. The amount cf work involved in gathering 
the material makes this inevitable. 

Table 1 gives a comparative summary of the industry 
as a whole, showing its condition at five year intervals 
lt shows (what everyone knows) that 1919 was a good 
year and 1914, a poor one. However, it also shows, what 
is not so clear to all, that the large values for products in 
1919 must be taken with a grain of salt. The industries 
were very busy, employing 126% more people than in 
1914; they used 116.5% more primary horse-power ; the 
invested capital rose 180% : the value of products, 197% 
and the value added by manufacture, 280%. But, to count 
erbalance these rises, salaries and wages rose 206% ; rent 
and taxes rose 960% ; and cost of materials rose 164%. 

Table 2 summarizes the combined industry and each 
separate branch. A slight separation is shown between 
the copper business, the alloy (brass and bronze) busi- 
ness and other metals. So far as specialized plants are 
concerned, brass and bronze outweigh copper and the other 
metals combined by about five to one, but the amount of 
copper and other metals worked as such by brass and 
bronze plants makes this figure useless. 

Table 3 shows that although New York State includes 
the largest number of factories in these industries, with 
Pennsylvania second and Connecticut only sixth, Connec- 
ticut, by virtue of the size of its plants, leads in all othe: 
respects, such as number of wage earners employed, value 
of products and value added by manufacture. 

\fter all, the value of a Census Report lies not so much 
in its figures for any one year, since it is always out of 
date, but in comparisons with past vears. The brass, 
bronze and copper industries show a continued increase 
Sometimes this increase is not over healthy ; it is, perhaps, 
due to its partial dependence on luxuries, a little too sen- 
sitive to business fluctuations. But it is on the rise, and 
its existence is perfectly safe. 








TRADE NAMES 





We are advised that the Seymour Manufacturing Com- 
pany, which recently took the name “Silvore” for its new 
nickel silver, has decided to change the name of this ma- 
terial to something “which should not be descriptive of, 
or synonymous with, or a colorable imitation of any pre- 
cious metal.” Our views in the matter of the name “Sil- 
vore” were explained in the editorial in our May issue, as 
follows: 

“We have always believed that a trade name should be an indi- 
cator of the contents of the material, or at least that it should not 
mislead ; that the indicriminate use of trade names t 
attract public attention is a nuisance and hindrance to progress of 
the metal business.” 

We can, therefore, say quite freely that the Seymour 
Manufacturing Company has done the right thing in this 
case. We congratulate them on having seen the light, 
and only hope that other firms will follow their example. 














922 THE 


September, 1 


METAL 





INDUSTRY 


357 


New Books 





Die Casting. Published by the Industrial Press, N. Y. Size 


6 x 9, cardboard cover, 108 pages. Price $1.00, payable in 
advance. For sale by THE METAL INDUSTRY. 

[his is one of the series of Machinery’s Dollar Books. 
It is compiled mainly from articles written for machinery, 
by E. F. Lake and Chester L. Lucas, and deals with the 
origin, development and advantages of the die-casting process, 
the different machines and alloys now used, the construction 
of the dies and commercial constructions. It is not an ex- 
haustive work but it makes no such pretensions. So far as 
goes, it is accurate and will undoubtedly be very useful. 


l t 


Bearings and Bearing Metals. Published by the Industrial 
Press, N. Y. Size 6 x 9, 120 pages, cardboard cover. Price 
$1.00, payable in advance. For sale by THE METAL IN- 
DUSTRY. 

This is another one of Machinery’s Dollar Books, It is a 
treatise dealing with various types of bearings, the composi- 
and properties of bearing metals and the methods of 
using proper lubrication. It is a useful, concise and simply 
written volume, which will be found handy where very often 
a larger volume would be too cumbersome. Like the book on 
Die-Casting, it is not exhaustive but exhaustiveness is not its 
purpose; it is simply a handy reference. It is a valuable book. 


t10MNn 


Eleventh Alloys Research Report, by Walter Rosenhain, 
Sidney Archbutt and D. Hanson. Published by the Institu- 
tion of Mechanical Engineers, London, England. Size 5% x 8, 
256 pages. Price L2, 2s. 

This is the first report forthcoming in eight years, due not 
to any voluntary suspension of the work, but to the fact that 
the war interfered. The research covers aluminum and light 
alloys. It is a presentation of immense value, but because 
of its length would be impossible to abstract here. The scope 
of the book can, however, be judged by the table of contents 
which includes the following items: 

Exploration of the Properties of 
\lloys 


Copper-Zinc-Aluminum 


Influence of 
Influence of Iron and Nickel. 

Influence of Magnesium. 

Nickel-Copper-Aluminum Alloys. 

Influence of Tin. 

Heat Treatment of Castings. 

Wrought Alloys. 

Extrusion, 

Permanence of Alloys. 

\ging. 

Fracture Under Prolonged Loading. 

Corrosion. 

Constituents of Such Alloys as Aluminum-Zinc-Copper, 
Silicon Iron-Aluminum. 

\luminum Magnesium Silicon. 

\ge Hardening of Various Alloys. 

Heat Treatment of Various Alloys. 


Manganese. 


Foundrymen’s Handbook. Published by the Penton Pub- 
lishing Co., Cleveland, Ohio. Size 6 x 9, 309 pages. Price 
$5.00 payable in advance. For sale by THE METAL IN- 
DUSTRY. 

The different sheets published in. Foundry have been com- 
piled and put into book form with additional information. 
Sections of this book are as follows: 

1. General foundry data. 

2. Computing weights. 

3. References for patternmakers. 

4. Non-ferrous metals and alloys. 

5. Specifications. 

6. Miscellaneous tables. 

In the section on non-ferrous metals and alloys, a wide 
variety of materials is covered and a great many different 
materials specified for various uses. The book will be of 
some value as a guide to mixtures to use under different 
circumstances and operating conditions. 


TECHNICAL PUBLICATIONS 


American Research Chemicals, a compilation by Clarence 
J. West, published by the National Research Council, 1701 
Massachusetts Avenue, Washington, D. C. 

The compilation of research chemicals which was prepared 
by Clarence J. West for the Committee on Research Chemi- 
cals of the American Chemical Society and the Research 
Information Service of the National Research Council has 
just been issued in revised forms Number 35 of the “Reprint 
and Circular Series” of the National Research Council, The 
marked advance shown by the American chemical industry 
during the last few years is evidenced by the surprisingly 
large number of high grade chemicals listed in this publica- 
tion as now purchasable from American Manufacturers. The 
so called heavy chemicals have been omitted because there 
are sO many recognized manufacturers and dealers from whom 
they may be secured. For the same reason practically all 
inorganic salts are omitted. Nearly three hundred research 
chemicals, not included in the first edition have been added 
to this revised list. 








Metallographic Etching Reagents; for Copper Alloys, 
Nickel and the Alpha Alloys of Nickel. By Henry S. Raw- 
don, physicist and Marjorie G. Lorentz, assistant physicist. 
Published by the Bureau of Standards, Washington, D. C., 
as Scientific Paper No. 435. 

This investigation constitutes the second part of the gen- 
eral study of metallographic etching reagents. Specimens 
representative of all of the types of alloys in the copper-zinc 
system and of the industrial bronzes and of aluminum bronze 
were examined. The etching characteristics of brasses and 
bronzes are very similar to those of copper (Bureau of Stand 
ards Scientific Paper No. 399) in that oxidation plays a very 
important part. Nickel is etched with very considerable diffi 
culty, contract is usually lacking and pitting is apt to be 
excessive. A new reagent, concentrated hydrochloric acid, is 
described for etching this material, by means of which very 
superior results may be obtained. The alpha nickel alloys 
are etched much more readily than is the metal itself, par- 
ticularly the nickel brasses. 


Process Charts, by Frank B. Gilbreth and L. M. Gilbreth. 
A paper presented at the annual meeting of the American 
Society of Mechanical Engineers, 29 West 39th street, New 
York, December 5 to 9, 1921. 

In this paper the authors point out the place of the process 
chart in management and present established working data 
used successfully in numerous working installations for 
many years. They also point out its simplicity, field of 
application, its relation to standardization, etc. The process 
chart is a device for visualizing a process as a means of 
improving it. Every. detail of a process is more or less 
affected by every other detail; therefore the entire process 
must be presented in such form that it can be visualized all 
at once before any changes are made in any of its sub- 
divisions. In any subdivision of the process under examina- 
tion, any changes made without due consideration of all the 
decisions and all the motions that precede and follow that 
subdivision will often be found unsuited to the ultimate plan 
of operation. While the process-chart methods will be help- 
ful in any kind of work and under all forms of management, 
the best results can come, the authors state, only where 
there is a mechanism of management that will enforce and 
make repetitive the conditions of the standards. 


GOVERNMENT PUBLICATIONS 


Lead and Zinc Pigments and Salts in 1921.—By C. E. Sieben- 
thal and A. Stoll, U. S. Geological Survey, Washington, D. C. 

Gold and Silver in 1920 (General Report).—By J. P. Dunlop, 
U. S. Geological Survey, Washington, D. C. 

Tin in 1921.—By Bertrand Leroy Johnson, U. S. 
Survey, Washington, D. C. 

Bauxite and Aluminum in 1921.—By James M. Hill, U. S. 
Geological Survey, Washington, D. C. 
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SHOP PROBLEMS 


IN THIS DEPARTMENT WE ANSWER QUESTIONS RELATING TO SHOP PRACTICE 
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BEARINGS IN GASOLINE 








Q.—We would like some help from your department on a 
problem involving bearing surfaces running in gasoline. We have a 
device consisting of a 45° cone in contact with a receptacle also 
cone shaped over the entire surface of the cone. The cone revolves 
at a slow rate of speed in the receptacle and is put under enough 
pressure by a spring so that gasoline will not readily leak past and 
if possible will be practically gasoline tight. 

We would like to have your opinion as to two compositions 
which may be used in the presence of ordinary gasoline and which 
will not discolor the gasoline and not be corroded by it, yet will 
have a minimum of friction. 


A—lIn regard to a mixture for bearing surfaces running in 
gasoline, we would suggest a mixture of: 
Copper 89 % 
BO oes cakes ...-- 10YU% 
30% Manganese Copper A % 


The best results can be obtained from this mixture by remelting 
it. Use good clean copper and Straits tin. Pour the first melt 
into ingots, and remelt for the casting —W. J. R. Problem 3,116. 


——————_—_ — —_——_—— ——— 


BRIGHT PLATING 











(Q.—I am inclosing samples of a novelty we are manufacturing. 
I am having trouble with the finish. They are put through the 
following operations: Ist, hardened; second, tempered. They are 
then pickled and then ball burnished but I am unable to bring them 
up to the lustre that I would like, and when they are nickel plated 
they show up dark. After ball burnishing they show still darker. 
Will you please tell me how to obtain a brighter and whiter finish 
on these articles. I also would like to obtain a zinc solution for a 
tumbling barrel that will show up white and will ball burnish 
bright. 

A.—To obtain the finish you desire upon the steel pencil holders, 
presumably finished in bright nickel, it will be necessary to use 
some form of abrasive before ball burnishing. 

We suggest the following methods: 


lst. Tumble in oil and finely powdered pumice stone until a 
smooth surface is obtained. 
2nd. Cleanse from the oil, and ball burnish. For the burnishing 


medium, use a solution composed as follows: 


Water ‘ ew TT 1 gallon 
Soda Ash . 2 to 3 ounces 
Sodium Cyanide ..4 to % ounce 


3rd. After tumbling wash thoroughly and nickel-plate directly. 
Always keep a small amount of free acid in your nickel solution. 
Otherwise, the finished articles will always show a brown tone after 
ball-burnishing the second time. The addition of 1/16 ounce of 
pure muriatic acid per gallon of nickel solution with occasionally 
4 ounce of sal ammoniac per gallon of solution will always insure 
a. white-finished nickel deposit. 

4th. After nickel plating ball-burnish. Use cream of tartar in 
the tumbling water, or a neutral soap chip. Any material that has 
a radical alkaline reaction will cause brown stains. 

5th. As a final finishing factor, tumble the articles in sole leather 
chip to which is added a small amount of Vienna lime, or of 
pulverized White Diamond, or Acme polishing compositions. 

For a zinc solution for your requirements the following formula 
will give the desired results: 


Water . 1 gallon 
Sodium Cyanide ad \ batetekacn OS Game 
Zine Cyanide 55%.... 0% 8 ozs. 
Sodium Sulphate ........... 4 ozs. 
Sodium Fluoride ee xu Page 
Cosetie Sods Petes. istAw sei casas “4 oz. 
eo Re eee ...% oz 


ie H. P. Problem 


Temperature 120 to 140 deg. Fahr. at 4 volts.—( 
3,117. 








BRASS PLATE TOO THIN 





Q.—Will you let me have your advice on whether or n 
white metal or zinc plated with nickel or plated with brass i 
likely to depreciate in finish so that the brass metal will show 
through the plate. I am frequently plating this stuff and my 
employers have material returned to them which shows zin 
through the plate and for which I am being held. 

A.—There is only one answer to your question. If white meta! 
or zinc absorbs the brass or nickel deposited, it is because there 
is too little of either metal deposited. Zinc is a very positive 
metal. It will readily absorb the more negative metals, such 
as gold, silver, copper or brass, if the deposits are very thin. 
Nickel is positive to some metals, but negative to zinc. Zinc 
does not readily absorb nickel, unless an unusually thin deposit 
of nickel is formed. 

White metal, better known as black metal, an antimonial lead 
alloy, will absorb brass quite readily when the deposit is thin. 

In brass plating or copper plating zinc and antimonial lead, 
avoid the use of ammonia as much as possible. Bisulphite of 
soda is the best conducting and reducing factor for solutions in 
plating zinc. To bring up the brass color use sulphate of am- 
monia in small proportions instead of the aqua ammonia.—C, H. P. 
Problem 3,118. 


HOT MILL B 
Q.—Will you kindly advise us of your suggestion as to the 
best composition to be used in the manufacture of hot mill 
brasses of all sizes. 





RASSES 


A.—The composition used by many of the steel mills for hot 
mill brasses is said to be a high lead bronze consisting of ap- 
proximately 25 to 30 lead, 4% tin, 1 nickel and the balance 
copper. Considerable skill is required in alloying this mixture 
and if not familiar with this it would be advisable to purchase 
the ingot frem a reliable source that will guarantee the mixture. 
However, another composition that is used and not so hard to 
alloy consists of 78 copper, 7 tin and 15 lead, and be made by 
most any good foundry man.—W. J. R. Problem 3,119. 











PLATING FILES (Sn-Ni-Cd) 





().—How can I plate a manicuring file like the enclosed sample ? 

A.—The sample manicure file you have submitted has been 
electro tin-plated after nickel plating. Tin is much whiter than 
nickel, so that it gives a silvery appearance to the file section. 

\ patent was granted to a Newark, N. J., firm a few years 
ago. It is a specific patent and applies only to the production 
of white finish, etc., upon a nickel plated surface, and states in 
the specification the purpose of the patent. We can, if you so 
desire, send you the patent number and date of issue. You can 
secure the copy of the specification for ten cents from the Pat- 
ent Office in Washington, D. C. 

The firm in question used to leave the electro-tinned surface 
of the manicure file with the dead-white deposit, just as it came 
from the tinning solution. Evidently the sample you have sub- 
mitted has been lightly scratch-brushed to bring up a bright or 
semi-bright finish to the tinned surface. 

I do not know whether it is possible to overcome this specific 
patent, and use the process for your purpose. However, it might 
be tried. Instead of using an electro-tin solution exclusively, 
use a solution in which cadmium hydrate is added, or in which 
cadmium and tin anodes are used. The idea would be to de- 
posit some cadmium with the tin, so that it can be classed as 
an alloy of tin and cadmium, and not as pure tin. Even if only 
mixed in minute proportions, it might be feasible, and it is pos- 
sible that you could use this method, as the specifications in the 
patent referred to do not mention an alloy, but only states that 
other white metals such as zine can be used. 

We would suggest the following solution: 
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Water 1 gallon 

Sodium Cyanide 2 ounces 

Sodium Stannate 

Cadmium Hydrate YZ ounces 

Caustic Potash t 2 

Two volts or more, as necessary. Temperature of solution 
from normal to 180 deg. Fahr. A combination of tin and cad- 
mium anodes should be used, or steel and cadmium anodes may 
be used. In such an instance, the solution should be built up with 
sodium stannate and cadmium hydrate——C. H. P. Problem 3,120. 


6 ounces 


ounces 





ROLLING ALUMINUM 


Q.—We are interested to know the process of rolling pure 
aluminum in order to obtain a bright sheet absolutely free from 
grease or oil stains in coil form, that is, strips in the form of coils 
which would be approximately 6 in. to 12 in. wide and 200 or 300 
feet long. 

We have six stands of rolls equipped for commercial brass but 
the finish that is required for commercial brass is not as fine as 
that required for bright aluminum. We realize that it will be 
necessary to polish our rolls to a very high degree and would ask 
if you have any information as to the best method of having this 
done, particularly in their own frames, also if you can advise us 
what bath or solution it is necessary to put the aluminum coils 
through in order to eliminate slight oil or grease stains prior to 
the last roll operation. 

A.—In order to obtain a bright finish on aluminum it is rolled 
dry on the last pass through the rolls after annealing. Both the 
rolls and the metal must be perfectly free from any oil, grease 
or water. 

The rolls are polished with a maple stick about 4 inches wide 
(different operators have their own ideas as to the proper size of 
grinding stick) and oil and emery are used for the cutting medium. 

The aluminum strips are usually cleansed before annealing and 
are then rolled without further cleaning. 

Rolls and adjoining parts such as guides, tables, boxes, etc., are 
made free from grease by covering with slaked lime and then 
wiping with perfectly clean waste or rags until all grease and oil 
are removed. Other agencies besides slaked lime may be em- 
ployed, warm fine sawdust, for instance. 

\luminum strip may be cleaned by passing through the standard 
drying out machine such as is used in all brass and copper mills. 

It is not practical to roll metal 6-8-10 numbers hard by the dry 
process, Try cleaning before annealing and then roll with kerosene 
oil with just enough lard oil added to roll properly. 

There is a great deal to rolling metals besides passing them 
through the rolls. In fact a highly trained roll operator is, in a 
way, an artist at his trade. Probably the best way for a manu- 
facturer to produce bright finish strip aluminum, 6-8-10 numbers 
hard, is to obtain the services of an experienced operator and be 
guided by his judgment.—P. M. T. Problem 3,121. 











SPECIAL BRONZE 





Q.—We have recently received an inquiry for a bronze alloy 
that may be easily cast, will resist most commercial acids and will 
not unite with free or combined sulphur at atmospheric tempera- 
tures. The alloy must possess a close-grained structure and at the 
same time be readily machined—and should have a tensile strength 
of approx. 50.000 pounds per square inch. 

We have submitted samples of an acid metal analyzing 88% 
copper, 10% tin and 2% of lead, which we thought would measure 
up to most of the requirements, except that it would be slightly 
under the pounds per square inch wished—but upon tests it has 
been found that this alloy was attacked by carbon bisulphide. 

A.—We would suggest manganese bronze. Although it contains 
a large amount of zinc, it will resist sulphuric acid very well and 
is not too hard to machine when made properly. We would 
suggest that the mixture be made from new metal and a good 
grade of zinc. This metal has been used around the coal mines 
in Pennsylvania to withstand the acid mine waters and gives very 
satisfactory results. 

Manganese bronze has a high tensile strength and when made 
right has a very fine grain and the ability to resist acid. It should 
meet your specifications. It will be necessary, however, to obtain 
a fine close-grain alloy. One way to obtain this result is by chilling 


the casting—W. J. R. Problem 3,122. ‘ 
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TREATING DUCK WASHER 





Q.—In assembling brass plumbing goods we are using a duck 
washer in the top of the cap on a bibb basin cock. We are soaking 
these washers in a mixture of hot tallow and bees-wax, but after 
the washers are put in the caps and assembled on the bodies with 
the stems, the grease runs out from the heat of coloring up the 
work and spoils it. What should I use? 

A.—Immerse your duck washers in hot tallow, using a wire 
basket or container to hold same. Keep them immersed from one 
to two minutes and see that you drain off all surplus grease on 
the outside of these packings, and that the lubricant has penetrated 
inside the packings. 

The trouble you have had has been caused by immersing them 
in the grease at too low a temperature, the grease adhering to the 
packing, and when submitted to the buffing operation or the action 
of the hot solution it boils out. You have enough body in your 
lubricant by using beef tallow and leaving out the beeswax.—P. 


W. B. Problem 3,123. 


VULCANIZING RUBBER TO METAL 








Q.—I have had a problem put up to me once or twice in the 
past and now again, in which I think you are able to make a 
suggestion. A large rubber works here has several times tried 
to vulcanize rubber to steel, but has met with only partial suc- 
cess and generally failure. They have brought their pieces for 
experiment to the works where I am employed as plater, and 
various methods have been tried out, none of which would pro- 
duce a coating of rubber which would firmly adhere to the steel 
article. I have tried pickling the samples free from all scale, 
brushing with pumice till chemically clean, dipping in cyanide, 
etc., striking with a flash of copper and then without being touched 
with the hands taken to the factory for the vulcanizing pro 
cess, other cases were producing a chemically clean surface, a 
flash of copper and then a flash of silver, and then the vulcaniz- 
ing. These attempts have al! ended in only partial success, (some 
would have coats of rubber which adhered firmly enough, but 
others could be pulled off or would blister. It has seemed, how- 
ever, that those with silver deposits have held the rubber more 
firmly. than any others so far. 

I have heard that there is both a patented process, and a so 
called “secret” process, which a certain concern uses with ac 
knowledged success in vulcanizing their rubber rolls upon steel 
shafts for the clothes wringers, of which they are large manu 
facturers. One of the men interested in the vulcanizing, suspects 
that this process is a plating process, and is a bath which de 


posits a combination of copper, bismuth and antimony. What 
do you think of this? His idea is that metals high in sulphur 
would have an affinity for the rubber as vulcanized upon it. 


Please also let me have the latest formula on bismuth and anti- 
mony solutions electro deposit. 

A.—Rubber will not adhere to a copper or silver deposit, be- 
cause the sulphur in the rubber forms a film of sulphide of cop 
per, or sulphide of silver, which separates from the deposits 
of such metals and prevents a true vulcanizing of the rubber 
to the basic metal, steel. 

In the solid tire industry, especially in the production of auto 
truck tires, the same difficulties were experienced, as those you 
relate. 

It was found that a deposit of brass was the ideal surface for 
vulcanizing the hard rubber to the steel, and all rubber firms 
have adopted this method 

The secret that you refer to is none other than a 
patent that was granted some years ago, covering a brass de 
posit containing antimony, especially in the form of chloride or 
butter of antimony. Many firms became interested in this de- 
posit of brass as a basis for vulcanizing, because of the extrava- 
gant claims made by the patentee. However, the writer was able 
to prove that the small amount of antimony that the solution 
contained according to the patented formula, could have no in- 
fluence upon the deposit other than that which small amounts 
of arsenic could have when used as a brightening agent. 

A uniform brass deposit free from reddish tones or streaks 
is all that is required. One grain of arsenic should be used 
per gallon of brass solution to keep the brass deposit clear. This 


process 


is the method used by all truck tire firms.—C. H. P. Problem 3,124. 
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PATENTS 


A REVIEW OF CURRENT PATENTS OF INTEREST 





1,415,233 May 9, 1922. Composition of Matter for. 
Platinum Substitute in Chemical Apparatus and Other Uses 
and Method of Making Same. Frank A. Fahrenwald, Cleve- 
land, Ohio, assignor to the Rhotanium Company, of Cleve- 
land, Ohio, a corporation of Ohio, 

Chis relates to an improved composition of 
matter produced to form a substitute for platinum and for 
certain platinum which are rarer and more 
expensive than platinum itself. 


invention 


alloys of even 


1,414,347. 
Plates. 


May 2, 1922. Process of Manufacturing Tin 
Taliesin Evans, of Llanelly, Wales. 

This invention 
to improvements in the process 
of manufacturing tin plates, and 
its chief objects are to simplify 
and cost of the manutacture and to 
attain as far as possible continuity of working. 


has reference 


reduce the process ol 


1,415,098. May 9, 1922. Heater for Soldering Coppers. 
Charles H. Klein, of Jersey City, N. J., assignor to American 
Telephone and Telegraph Com- 
pany, a corporation of New 
York 

Phis im- 
provements in torches or heaters 


invention relates to 





for use in connection with certain classes of heating fuel, and 
more particularly for use with containers of the mercantile 
as solidified alcohol. 


article known 


1,413,651. 
Chicago, III 


\pril 25, 1922. Alloy Mixer. Ira A. Burnett, of 
his invention relates to improvements in means for con- 
verting rotary motion into recip- 
rocatory motion, and has par- 
ticular relation to a device of 
this character, which, while it is 
primarily intended for use in 
connection with motor-driven 
dental-engine hand-pieces, by 
dentists, for thoroughly and 
quickly mixing the ingredients 
of alloy used for dental purposes, yet, it is applicable for use 
as an agitator or mixer for other purposes or other ingredients 
or articles, and L desire it to be understood that it may be 
employed in connection with any suitable driving force and 
for any purpose that it may be found to be adapted, without 
a departure from the spirit of the invention. 








1,414,394. May 2, 1922. Apparatus for Casting Ingots. 
George Batty, of York, England. 


\n apparatus for casting metal ingots comprising a base 


plate having a central recess, chan- 
nelled runner bricks radiating from 
said recess, a central mould disposed 
above said recess and outer moulds 
disposed above and communicating 
from below with the outer ends of 
each of said runner bricks whereby 


the number of ingots produced is in 
accordance with the number of outer 
moulds plus that in the central mould, 
and metal stoppers adapted for inser- 
tion into the outer moulds at predeter- 
mined distances and to substantially 
fill the cross sectional area of said moulds, said stoppers each 
comprising a metal frame and a plurality of sections of bricks 
carried thereby, said brick sections being of refractory ma- 
terial and recessed on their under surfaces, the recesses when 


% 
% 
; 
Z 
Y 
f 





the sections are assembled in the frame forming a substan- 
tially hemispherical lower surface. 






1,414,423. May 2, 1922. Electrolytic Separation of Metals. 
Carl Langer, of Woolhampton, England. 

It is one object of this invention to enable two or more 
metals to be recovered simulta- 
neously from a composite anode 
by means of electrolysis. Another 
object of the invention is to en 
able one metal to be deposited 
from an electrolyte containing 
two or more metals, by the use 
of a pervious cathode at such a 
potential that the required metal 
will be deposited selectively whik 
the electrolyte containing the other metal or metals is caused 
to flow through the pervious cathode. 





























1,416,147. May 16, 1922. Method of and Apparatus for Re- 
covering Copper. Henry M. Wilcox, of Chicago, LIl., assignor 
to Frederic C. L. D’ Aix, of Chicago, Il. 

The object of the present in- 
vention is to produce a novel 
form of apparatus which will 
permit the process of recover- 
ing the copper to be a continu- 
one. A further object of 
the present invention is to pro- 
duce an apparatus which will 
not only permit the process of 
recovering copper to be carried 
on continuously but which will 
simplify and improve the process 
so as greatly to cheapen it and at the same time make it pos- 
sible to secure uniform results with the exercise of a minimum 
amount of care. 


ous 








1,414,744. May 2, 1922. Power 
Machine for Bending Metal Bars 








Valo ? or Rods. Michael H. McKenna, 
t~ OO a: of Cleveland, Ohio. 
\\ > | This invention relates to 
= power machines for bending 
J metal bars or rods, especially 
/ stirrups such as are used in re- 
[ inforced concrete construction. 
Its principal object is to provide 
a machine of this character 
which will be simple, efficient, 
durable and economical. 
1,415,421. May 9, 1922. Centrifugal 


Casting Machine. 
Somerville, N. J. 

The object of the present invention 
is to provide a simple and efficient cen- 
trifugal casting machine for producing 
cylindrical, tubular casting, such, for 
instance, as are formed as a preliminary 
step in the manufacture of piston rings. 
The improved machine has been de- 
signed for convenience in operation as 
well as for its efficiency in the produc- 
tion of castings of uniform thickness. 


| 


William F, Wolf, of 





1,416,408. May 16, 1922. Soldering Iron. 
Alfred Gabriel Quiry, of Neuilly-sur-Seine, 
i‘rance, assignor to Pierre Jean Robert, Amiard, 
of Paris, France. 

The invention is a 


object of the present 


soldering iron provided with means for adjust- 
ing the same at various angles relatively to a 
handle and supporting stem and represented 
byeway of example in the accompanying draw- 
ings. 
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1,415,183. 1922. 


May 39, 
Lund, of San Francisco, Cal. 
The object of the present invention is to provide an im- 


Metallurgical Apparatus. Joel 


proved apparatus for smelt- 
ing and refining metalliferous 
material and simultaneously 
refining the produced 
for repeated use. In a metal- 
lurgical apparatus, a main 
chamber, means for perma- 
nently maintaining a metallic 
bath in said chamber, means 
for supplying, maintaining, 
and withdrawing a protective 
molten and from said bath, means for 
simultaneously feeding solid material and molten slag into 
said chamber, and means for applying heat from both above 
nd below to the contents of the chamber. 


slag 





slag on 


over of 


1,415,838. May 9, 1922. Press for Operating on Metal 
Sheets. Harry Athbert Griffiths, of Birmingham, and Richard 
Hanson Griffiths, of Sutton Coldfield, England. 

[his invention relates to 
and like presses for 
iperating on metal sheets, as 
._ g. in the manufacture of 
metal boxes from _ circular 
sheet metal blanks. It is usual 
to arrange with the lower 
tools a plurality of stops 
which the blanks are 
fed, and by which the blanks 
are properly positioned rela- 
tively to the tools. The object 
of the present invention is to avoid the disadvantages of the 
ordinary stops, and for this purpose the invention comprises 
the use of hinged stops which automatically take up the 
\perative position relatively. to the lower tools and which 
recede to an inoperative position under the action of the 
upper or movable tools. 


drawing 


against 





1,414,668. May 2, 1922. Knurling Tool. Fred. A. Reed, of 
Syracuse, N,. Y. 
This invention relates to a knurling tool of the hand 


operated type adapted to be 
used for knurling cylindrical 
objects while held in and 
rotated by the chuck of a 
lathe or analogous machine, 
and the main object is to 
provide a simple, compact 
ind highly efficient tool of this character capable of pro- 
ducing sharp and _ well-defined embossments of uniform 
design upon cylindrical steel and other metal surfaces, and 
with a minimum amount of labor and attention on the part 
f the operator, and at the same time to enable the operator 
to vary the depth or relief of the knurl as may be desired 
tor different classes of work. 
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1,415,989. May 16, 1922. Three-Phase Crucible Furnace. 
Cranston H. Carpenter, of Irwin, Pa., assignor to Westing- 
I Electric and Manufacturing Company, a corporation of 
Pennsylvania. 

This invention relates to 
electric furnaces and particu- 
larly to electric-resistance melt- 
ing furnaces and it has for 
one of its objects to provide 
a furnace which shall have an 
mproved resistor comprising a 
refractory material to be placed 
in close operative engagement 
with the material container 
and which shall have improved 
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means for conducting current to and from the resistor and 
be so designed that it may be used on either single or poly- 
phase alternating-current supply circuits, with relatively small 
construction. 


changes in its 
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1,415,733. May 9, 1922. Process of Making and Using 
Metal Scavenging Alloy. Hermann G. C. Thofehrn, deceased, 
late of Roselle, N. J., by Donald G. McLean, administrator, of 
Elizabeth, N. J., assignor to Light Metals Company, of Eliza 
beth, N, J. 

This invention relates to a process of obtaining a scavenging 
alloy, and to an alloy, which is useful as a refining agent in 
metal-founding. The alloy itself consists of aluminum, 
uranium and magnesium, the relative proportions of the in 
gredient, and the amount of the alloy used, varying with th: 
chemical and physical characteristics of metal to be cast. 


1,417,348. May 23 Alloy. 
Springfield, Ohio. 

This invention has for its object the inexpensive production 
of an alloy which is readily capable of die casting without 
force or pressure which heretofore has been necessary with 
hard metals and which possesses such desirable qualities as 
to strength, hardness and capability of accurate machining as 
to permit its satisfactory and economical substitution for brass 
castings and for all purposes where a non-rusting high quality 
metal is desirable. 


1922. \lonzo U. Randall, of 


, 


1,415,925. May 16, 1922. Composition of Matter for and 
Method of Soldering and Welding Aluminum. Philippe d: 
Clamecy, of Boston, Mass., assignor to B. F. Sturtevant Com 
pany, of Boston, Mass. 

The object of the present invention is to provide a com 
position of mater for soldering and welding aluminum, which 
may be easily and quickly applied to the surface to be soldered 
or welded, to form a joint or weld of great strength and 
permanency. A further object of the present invention is to 
devise a method of soldering and welding aluminum which 
shall be simple and easily practiced without requiring a high 


degree of skill on the part of the operator. To the above 
ends the present invention consists in the composition of 
matter and the method hereinafter described and more pat 


ticularly defined in the claims. 


1,415,774. May 9, 1922. Electrode for Electric-Arc Welding 
and Metal-Cutting Purposes. William Hanson 
London, England. 

An electrode for arc-welding and like purposes comprising 
a metal core on which is placed a coating of calcium hydrat: 
and water, a carbonaceous fibre winding to which is applied 
asbestos which contains a high percentage of silica and ferrous 
protoxide; calcined magnesite with ferrous silicate and graph- 
ite, all intimately incorporated’ and ground to a powder, 
and mixed with a solution of silicate of soda. 


> 
Boorne ot 


1,413,343. April 18, 1922. Preparation of Iron or Steel for 
Lead and Tin Coating. James H. Maddy, of New York, N. Y. 

The proces of coating ferric articles with lead or its alloys, 
which consists in the following steps: first, coating the surface 
of the article with a thin film of copper, second, immersing the 
copper coated article in a solution of mercuric zine chloride 
and forming a thin film of mercury upon the article, and third 
dipping the mercury coated article in a molten bath of pro 
tective metal and coating the article therewith. 


1,416,924. May 23, 1922. Soldering Composition for Alumi- 
num. Floyd A. Albertus, of Milwaukee, Wis., assignor < 
one-fourth to Clayton S. Flint, of Milwaukee, Wis. 

The object of the invention is to provide an alloy 
may be used in soldering or joining aluminum, whic] 
have the same color as aluminum, and 
aluminum as perfectly 
by acetylene welding. 
lowing ingredients: 


vhich 
will 
will join the 
and strongly as if the joint was formed 
The composition consists of t] l 


which 
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1,417,464. May 23, 1922. Production of Thin Metal Sheets 
or Foils. Thomas A. Edison, of Llewellyn Park, West 
Orange, N. J. 

More _ specifically 
described, this  in- 
vention resides in 
partially immersing 
in the plating bath 


of an electroplating 
cell, the electrode on 
which the metal 
plated, moving such 
electrode so that 
different portions 
thereof will succes- 
sively leave the bath 
and contin u- 
ously stripping from 


1S 











such electrode at a 
point without the 
bath, the metal de- 


posited thereon in the bath so as to produce a thin sheet or 
foil formed of such metal, and continuing these operations 
until the sheet or foil thus produced is of the desired length. 


1,416,929. May 23, 1922. 
sailey, of Washington, D. C. 

This invention relates to 
the art of electrolysis and 
generically consists in pass- 
ing an electrolyte past an 
electrode, and projecting it 
in a jet or jets onto an elec- 
trode surface of opposite 
polarity. It also consists in 
spot plating by passing an 
electrolyte under jet form- 
ing pressure past an anode, 
forming a jet or jets and 
causing the jet or jets to im- 
pinge onto a cathode sur- 
face, thereby depositing at 
and closely adjacent to the point of impingement of said jet 
or jets, the metal of the electrolyte. 


Art of Electrolysis. William E. 
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1,416,716. May 23, 1922. 
tory Furnaces. 


Roof Construction for Reverbera- 
Archie Noel Jette, of Anaconda, Montana. 
This invention relates to metal- 
lurgical furnaces of the reverbera- 
tory type and more particularly 
to roof construction thereof. The 
object of the present invention is a 
roof construction embodying ribs 
which afford a reliable support for 
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> the arched roof, prevent caving 
in when a portion is burned 

through and admit of local repairs. 
1,416,476. May 16, 1922. Die-Casting Apparatus. John 


Kralund, of Brooklyn, N. Y., assignor to the Doehler Die- 
Casting Company, of Brooklyn, 
N. Y. 

By the present invention there is 
provided a simple and _ effective 
mechanism for knocking out the 
sprues from the gate opening when 
the same become. stuck therein, 
with a minimum loss of time. This 
result is attained by mounting an 
arm or lever on the plate through 
which the gate opening extends, 
this arm carrying a pin which is so 
positioned as to enter the gate opening and knock against the 
end of the sprue therein when the arm is oscillated. The arm 
may effectively be mounted on a shaft which is mounted on 
top of the plate, the shaft being oscillated, when necessary, 
by manual means such as a handle on the end of the shaft. 
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Sheet Glass Draw- 
ing Machine. U. S. 
1,423,195. July 18, 
1922. Ora M. Cox, 
of Manayka, and Con- 
nie C. Rose, of Clarks- 
burg, W. Va. 

This invention re- 
lates to sheet glass H | 
drawing machines,and 
the primary object of F 
the invention is to ] 4 hah 
provide an improved 
machine for continu- \ OR, 
ously drawing sheet \ Uy 
glass, and thereby \ YZ ae Hy, \\\ 
eliminate the neces- \ GEL, ae 
sity of intermittently 
raising and lowering the bait for drawing the glass from th: 
molten glass container or pot. 
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Means for Controlling Discharge from Glass Tanks. U. S. 
18, 


1,423,220. 
Indiana. 


July 1922. Edward S. Hutton, of Leopel, 

. The object of this invention 
is to provide a satisfactory 
means for shutting off th: 
flow of glass from a glass 
tank in a glass factory t 
the spout or discharge cham 
ber thereof, when the tank is 
not being used or operated temporarily during Sundays o1 
any temporary shutdown, and thereby prevent the glass chill- 
ing in the discharge spout or outlet and requiring the removal 
of the chilled glass. 

The chief feature of the invention consists in providing a 
floater block inside of the glass tank adapted to extend 
across the outlet to the spout and close the flow of glass 
thereto, when the block is in one position, but permits the 
flow of glass thereto when the block is in another position. 
The operator determines the position of the block. With this 
arrangement the channel in the discharge spout will be entirely 
drained and said channel and the outlet opening therefrom 
will be free from chilled glass. Therefore, on the resumption 
of operation, all that is necessary is to adjust the floater block 
and the fresh hot glass immediately flows into the discharg: 
spout and out of it through the discharge outlet. 








1,416,455. May 16, 1922. Die-Casting Apparatus. Claranc: 
H. Duckworth, of Brooklyn, N. Y., assignor to Doehler Di« 
Casting Company, of Brooklyn, N. Y. 


This invention relates to die- 
casting apparatus and particu- 
larly to improvements in the 
mechanism for moving a carrier 
or ladle adapted to convey 
molten metal from a_ melting 
pot to a suitable die or mold. 


In a device of the character de- 
scribed, in combination, a ladle, 
means for moving said ladle 
vertically, and means for mov- 
ing said ladle horizontally. 





1,416,261. May 16, 1922. Feeding Device for Die-Casting 
Machines. George Waldemar Bungay, of Brooklyn, N. Y., 
assignor to Acme Die Casting Corporation. 

A die-casting machine hav 
ing in combination a discharg: 
nozzle provided with an outlet 
a die member having an inle' 
port, a connecting membe: 
adapted to be clamped betwee: 
the die member and the dis 
charge nozzle, said connecting 
member being provided with ; 
tapered passage communicat 
ing with the inlet port of the die member and the outle‘ 
of said nozzle. 
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NEW AND USEFUL DEVICES, MACHINERY AND SUPPLIES OF INTEREST 








PIPE WRENCH 





[The “Little Giant” pipe wrench, a new wrench, has just 
een put on the market. It has the “end opening” feature 
hich is familiar to users of machinists’ wrenches. Its ap- 











NEW 


PIPE WRENCH 
plication to pipe turning can readily be seen by a glance at 

» accompanying picture. 

[he advantage claimed is the ease with which it can handle 
ipes in corners, close to walls, and similar confined places. 
[he person using it can set it straight on the pipe as he would 
. pair of pliers, instead of having to fit the jaws on from the 
side. 

The wrench has only three parts; a handle and jaw in one 
which is drop forged and heat treated; a movable jaw, 
likewise drop forged and heat treated and a hardened steel 
nut. There are no springs, rivets, frame or pins, all these 
parts being eliminate. 

The new wrench has been designed for maximum strength. 

is claimed that the 14-inch size has repeatedly withstood 
stresses in excess of 4,700-inch pounds without slipping or 
bending. Readers familiar with government requirements 
will recall that the army and navy departments require a 
test of enly 2,800-inch pounds for a wrench of this size. 

Another feature is the double set of teeth on the main jaw. 
[The movable jaw can be engaged at the option of the oper- 
ator with either of these sets of teeth with consequent 
lengthened life. 

The wrench is being manufactured in 8, 10, 14, 
18 and 24-inch sizes. The three smaller sizes are 
ilready on the market. It is produced by the Green- 
eld Tap & Die Corporation, Greenfield, Mass. 


ece, 





‘BEARING METAL | 














The Ackermite Company of America, 3643 Beaubien 
street, Detroit, Mich., announces the manufacture of a 
new bearing metal with some interesting qualities. The 
following statements are made: 

Metal No. 1 for superheated steam service (packing 
rings), can be furnished cast in any form desired. 

Metal No. 2 for journal bearings of any description 
vithin recognized limitations, can be furnished cast in 
iny form, in rough, semi-finished, or finished state. 

Iron backed bearings for large journals and pillow 
‘locks which can be poured by methods similar to ordi- 
nary Babbitt. 








Attention is called to the fact that when lubrication fails, 
the bearing will wear away in time, but the shaft will never 
become scored while running in a bearing lined with this 
alloy. Under high temperatures (500° F. and over), resulting 
from lack of lubrication or especially severe service, small 
globules of lead and copper will be' given off from this alloy, 
and these minute particles will act as a lubricant which pre- 
vents serious bearing trouble. 

Under compression tests, this alloy has shown a strength 
of from 12,000 to 60,000 pounds per square inch within a 
Brinnel range of from 16 to 60, depending on the percentage 
of lead desired for the proper bearing application. 

In summary, Ackermite can be used for lining any bearings 
in which Babbitts or Bronzes are customarily employed. This 
alloy can be furnished within a range of proportions of copper 
and lead of from 50% to 85% copper and from 15% to 50% 
lead. 








CRUCIBLE FURNACE 





The Monarch Engineering & Manufacturing Company, 1206 
American building, Baltimore, Md., announces a preheated 
air system for tilting and stationary melting furnaces. All 
the air passes around the body of the furnace before being 
admitted to the combination oil-gas burner. There are no 
troublesome pipes or coils. The cast body is a one-piece air 
belt and distributes hot air evenly all around the body for 
heating and supplying air to the burner. 


The following data 
are given by the manufacturers: 















PREHEATEL 
AIR 
BELT 


COMBINATION 
OIL — GAS 
BURNER 


MONARCH PRE-HEATED AIR STATIONARY 


CRUCIBLE FURNACI 


TILTING TYPE 
Air Pressure—16 oz. Oil Pressure—15 lbs. 
Average Forced Draft 
Oil No. 

Cap’ty Used Gal. of Min. Cu. Ft. Cu. Ft. Air Size Oil Size Air ———Floor Space——— Shipping Dimensions— Shipping 

ype Lbs. per Hour for Melt per Hour by Induction Pipe Pipe : Ww. H. Net Wt. Lbs. L. Ww. H Wt. Lhs 
125 375 10 30 12,000 5,500 Hy" a 60” 67” 66” 2,400 70 44 68 2,600 
150 450 12 30 14,400 7,000 3% 2 64 72 68 2,550 74 50 70 2,750 
275 825 16 45 19,200 9,300 % 3 70 70 70 2,700 80 54 72 2,950 
400 1,200 18 60 21,600 10,500 Y 3 76 72 74 2,975 86 60 76 3,200 

STATIONARY TYPE 

20 60 2% 20 3,150 1,575 4" 1%” 32” 5§* 42” 1,275 40 38 44 1,375 

40 120 4% 25 5,050 2,500 % 1yY% 32 56 44 1,425 40 40 46 1,525 
60 180 614 25 7,950 3,450 3% 2 32 58 46 1,550 40 42 48 1,700 
80 8% 30 9,600 4,840 ve 2 33 60 48 1,600 42 44 50 1,800 
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ASSOCIATIONS and SOCIETIES 


REPORTS OF THE CURRENT PROCEEDINGS OF THE VARIOUS ORGANIZATIONS 








BRITISH INSTITUTE OF METALS 
At the Autumn Meeting in Swansea, England, September 
19 to 22, 1922, the following papers will be read: 


(1) Sixth report to the Corrosion research commitiee of the 


Institute of Metals on “The Nature of Corrosive Action, and 
the Function of Colloids in Corrosion.” By Guy D. Ben- 
gough, M.A., D.Sc., and J. M. Stuart, M.A. 

(2) A report to the Aluminium Corrosion Research Sub- 


Research Committee of the In- 
stitute of Metals on “Experiments on the Oxide Method of 
Aluminium.” By J. E. Clennell, B.Sc. 

(3) Professor J. H. Andrew, D.Sc. (Glasgow) and 
Higgins Diffusion.” 

(4) F. L. Brady, M.Sc. (Birmingham), on “The Structure 
of Eutectics.” 

(5) Maurice Cook, M.Sc. (Cambridge), on “The Antimony- 
Bismuth System.” 

(6) oir 


committee of the Corrosion 
Determining 
Robert 
(Glasgow), on “‘Grain-Size and 


K.B.E. 
Effect of Superheated Steam on 
Locomotives.” 

(7) Marie L. V. Gayler, M.Sc. (Teddington), on “The Con- 
stitution and Age-Hardening of Alloys of Aluminium with 
Copper, Magnesium, and Silicon in the Solid State.” 

(8) F. W. Harris, M.Sc. (Birmingham), on “The Hardness 
of the and Experiments on its Measurement 


“The 


used in 


(Derby). Note on 
Non-ferrous Metals 


Henry Fowler, 


srasses some 


by Means of a Strainless Indentation.” 

(9) A. Jefferson (for the Sheffield Silver Trades Technical 
Society). Note on “The Cause of Red Stains on Silver-Plated 
W ork.” 

(10) F. Johnson, D.Sc. (Birmingham) and W. Grantley 


(Birmingham), on “New Forms of Apparatus for 
Determining the Linear Shrinkage and for Bottom-Pouring 
of Cast Metals and Alloys, accompanied by Data on the 


Shrinkage and Hardness of Cast Copper-Zinc Alloys.” 


Tones 


(11) ©. A. Mansuri, B.A., M.Sc. (Cambridge), on “Inter- 
metallic Actions. The System Thallium-Arsenic.” 
(12) A. H. Mundey, (London), C. C. Bissett, B.A., B.Sc., 


B.Met. (London), and J. Cartland, M.C., M.Sc., (Manchester), 
on “White Metals.” 

(13) W. Rosenhain, D.Sc., F.R.S. (Vice-President), and 
J. D. Grogan, B.A. (Teddington), on “The Effects of Over- 
heating and Melting on Aluminium.” 

(14) R. Seligman, Ph.nat.D. (Member of Council), and 
Percy Williams, B.Sc. (London). Note on “The Cleaning of 
\luminium Utensils.” 

(15) D. Stockdale, B.A. (Cambridge), on “The Copper- 
Rich, Aluminium-Copper Alloys.” / 


AMERICAN ELECTROCHEMICAL SOCIETY 


Final arrangements for the Forty-Second General Meeting 
of the American Electrochemical Society, at Montreal, Que., 
are being made which will make this meeting one of the best 
in the history of the Society. 

The meeting will be opened by President Schluederberg on 
Thursday morning, (September 21) and the Technical pro- 
gram will proceed with the presentation and discussion of 
papers on Electrolysis and Electroplating. The recently or- 
ganized Division on Electrodeposition (G. B. Hogaboom, 
Chairman; Wm. Blum, Secretary) will be well represented 
and take active part in the discussion of these papers. 

One of the papers of the Thursday morning session will 
deal with the physical praperties of electrolytic iron—a 
product which is being turned out commercially, contrary to 
all predictions of ten years ago. There will papers 
on zine, and other electrodeposited metals. 

On Thursday afternoon and Friday morning, a very inter- 
esting symposium on “Industrial Heating” will be in progress. 
Che Electrothermic Division (Bradley Stoughton, Chairman; 
Colin G. Fink, Secretary) which held a most successful sym- 
posium on “Electric Cast Iron” at the Baltimore Meeting, 
in April last, will again be in charge. Twelve papers 


also be 


brass, 


espe- 





industr 
and mel 


cially prepared for this session and dwelling on 

heating in electric furnaces, other than fusion 

furnaces, will be placed open to discussion. 

There will be papers on: 

(a) History of Industrial Heating. 

(b) Principles of Design of Furnaces. 

(c) Comparison of Fuel Costs in Different Types 
Electric Furnaces, and with Combustion Furna 
(In this connection, Electric Energy would be es! 
mated as a “fuel cost.) 

(d) Resistor Materials. 

(e) Specific Heats. 

(f) Electric Conductivity of Insulating Materials at Indu 
trial Furnace Temperatures. 

(g) Heat Emissivity. 

(h) Heat Transfer. 


. 


There will be an excursion to Shawinigan Falls, aftordi 
members a rare opportunity to inspect the various industri 
plants of one ot the most progressive centers on the continent 
[t is planned to have a special train for this all day trip fro 
Montreal. 

The headquarters for this Meeting will be the Hotel Win 
Members and guests are urged to make their hot 
reservations immediately. 


sor. 


NEW ENGLAND BRANCHES PICNIC 

The Waterbury Branch and the Connecticut Valley Branx 
of the American Electro Platers Society have combined 
run a Sheep Roast on Saturday, September 16, in the afte: 
noon, at Lake Compounce, Bristol, Conn. 

sristol, Conn., can be reached by trolley car from Wate: 
bury, Terryville, New Britain, Hartford, Meriden, 
Haven and Bridgeport. Manufacturers, superintendents an 
foreman electroplaters and their wives are cordially invite 
Field sports of interest to all will be held and a pleasan 
afternoon will be had by all who attend. 


NEW YORK BRANCH, A. E. S. 


The regular meetings ‘of New York branch were held 
July 14 and 28, President Morningstar presiding. July 14 wa 
devoted to delegates’ reports of convention. July 28 w: 
under good and welfare, the following discussions takit 
place: Brown color on snap fasteners; black on small zi: 
articles; the advantage of caustic potash in cyanide copp: 
solutions; a substitute for lacquer on copper and _ bras 
plated articles. No meetings were held during August. 


PERSONALS 
John D. Wise, after an absence of a year, during whi 
time he had charge of the foundry school at the Universit 
of Illinois, has returned to the sales department of the Osbor 
Manufacturing Company, Cleveland, Ohio. Mr. Wise is 
graduate engineer and his wide experience in the found: 
field makes him an able counselor in all foundry problems. 

Joseph Davernas, President of the United States Nick: 
Company, New Brunswick, N. J., has returned from a vis 
to Europe, where he made an investigation of business co! 
ditions in regard to nickel. 

Silas H. Horn, who was formerly with the Brass ai 
Bronze Company, Toledo, Ohio, is now chief engineer 
the Johnson Bronze Company, New Castle, Pa. 

A. H. Clark, foreman in the piping department of t 
American Brass Company, Torrington, Conn., has sever: 
his connection with that firm after eighteen years of servi: 

Daniel R. Hull, metallurgist with American Brass C: 
pany, in Waterbury, for the past five years has been tra 
ferred to the company’s new plant in East Toronto, Cana: 
Mr. Hull went to Waterbury from Torrington, where |! 
was at the Coe brass plant. 
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Deaths 
VALENTINE B. CHAMBERLAIN, JR. CHARLES PHILLIPS 
\ sleatine &. Chuminelile 5f.. ah sueetiinentin of the Charles Phillips, superintendent of the Bridgeport Metal 


Stanley Works, New Britain, Conn., died suddenly at Oak 
luffs, Mass., on August 5. Mr. Chamberlain born in 


ew Britain, thirty-six years ago. 


was 








HOWARD C. NOBLE 








foward C. Noble, president of the North & Judd Manu- 
turing Company and one of New England’s best known 
ufacturers, died on August 24, in the 71st year of his life. 
Mr. Noble was born in Kent, Litchfield County, Connecti- 
on October 13, 1851, and spent his boyhood on a farm. 
Fifty years ago last June he came to New Britain, Conn., 
d entered the employ of the North & Judd Manufacturing 
Company as a bookkeeper. His wife, two daughters, and a son 


survive. i a A 


Goods Manufacturing Company, Bridgeport, Conn., died after 
a brief illness at his home in that city on July 4. He was 
59 years old. Mr. Phillips was for some time connected 
with the Bridgeport Brass Company, which connection he severed 
to accept the position he held at the timé of his death. 


>>>: 








JOHN W. RAPP 





John W. 
College Point, 
Bellevue-Stratford 


manufacturer 
City, died 


Rapp, metal 
New York 

Hotel, 

business 


with a factory at 
of apoplexy at the 
Philadelphia, Pa., where he had 
gone for a conference on August 16. He was 61 
years old. Mr. Rapp organized the Art Metal Company of Long 
Island City, N. Y., many years ago, and his present plant occupies 
four blocks. 











NEWS OF THE INDUSTRY 


BUSINESS REPORTS OF THE METAL INDUSTRY CORRESPONDENTS 





WATERBURY, CONN. 


SEPTEMBER 1, 1922. 

Verification of the purchase of the Brown Copper and 
Brass rolling mills, of New Toronto, by the Anaconda Copper 
Mining Company, through the American Brass Company, has 
‘een made this month, and Daniel R. Hull, metallurgist in 
this city for the past five years in the employ of the American 
Company, has been transferred to the New Toronto 
plant as metallurgist. He had formerly been metallurgist of 
the American Brass plant in Torrington. 

William H. Steward, one of the American Brass Company’s 
auditors, will also be located in East Toronto, and the super- 
intendent of the new plant will be Vincent Allen of this place. 
The East Toronto plant, while comparatively small at pres- 
ent, is to be greatly enlarged by the local company. 

\larmed at the danger of a fuel shortage, on request of 
ie Manufacturers’ Association, Governor Lake has author- 
ed an emergency fuel commission, and has offered the posi- 
tion of fuel commissioner of the state to Hobart T. Montague, 
of this city, purchasing agent. and traffic manager of the 
\merican Brass Company, the offer being made through John 
\. Coe, president of the company, who was asked to grant a 
leave of absence to Montague. It is said that the company 
feels the fuel situation to be so serious that it will have need 
of Montague’s itself, and Mr. Montague himself 
said, he thought he would be obliged to decline the position. 
President Coe is expected to make a counter offer to the 
effect that Thomas Russel, of Hartford, fuel administrator 
during the war, be prevailed upon to take the place, and that 
the Manufacturers’ Association provide a salary for him. 

The American Brass Company has requested a reduction 
of $3,000,000 in its grand list assessment of $11,000,000. This 
vear when the company’s own valuation of its property came 
in, the inventory showed a total of $3,000,000 less than the 
mount assessed by the city. Whether or not the reduction 
will be allowed has not yet been decided upon by the city. 
4 movement is now on foot to compel a reduction in the 
city’s tax rate for next year, it being claimed that the present 
rate of 31 mills has prevented many industries coming here. 
The American Brass Company recently built a large wire 
mill in Ansonia, which it is claimed would have been built 
here but for the fact that the tax rate was lower in Ansonia 
than here. 

The Waterbury Manufacturing Company, one of the Chase 
Companies, in a recent circular describing its products showed 
it was now manufacturing 33,000 different articles made of 
brass. There had been made at different times in the plant 


»rass 


t} 


services 


34,000 articles, but many have been discontinued. The articles 


range from the smallest machine screw to large vacuum 
bottles, some of the articles having as many as 40 and 
W. R. B. 


50 different parts. 


BRIDGEPORT, CONN. 


SEPTEMBER 1, 1922. 

\pplications to sell the Morris Metal Products plant, free and 
clear of all liens, has been presented to Referee John Keogh 
by Trustee Samuel Reich. The title of the company is held 
by Kenneth McNeil, who took over the foreclosure of the 
Porcupine Company last November, so that the Morris Prod- 
ucts Metal plait could continue to operate. Referee Keogh 
approved the order of sale at public auction and stated that 
he would approve of the appointment of the Connant organ 
ization, provided Judge Thomas of the United States court 
assented. Over 12,000 catalogs giving complete descriptions, 
photographs and specifications of the factory have been sent 
out by the Connant organization. 

The negotiations for the sale of the Locomobile plant to 
W. C. Durant, who has organized a new corporation known 
as The Locomobile Company of America, have been closed. 
The new company is incorporated under New York state 
laws with an of 600,000 shares of stock of 
no par value. 

W. R. Bassick, of this city, and H. L. Sutton and Willard 
L. Case, of Stamford, have purchased the control of the 
Turner & Seymour Manufacturing Company, of this place. 
They intend continuing the manufacture of novelty hardware. 
Mr. Bassick has been elected president and general manager. 
He formerly held the same position in the Bassick Company 
of this city. Mr. Sutton was for many years general manager 
for the American Tube & Stamping Company of this place. 

The new merchandise department of the General Electric 
Company, in this city, will bring a number of commercial! 
men from the Schenectady works. George P. Baldwin, 
formerly manager of the Philadelphia district, has been ap 
pointed manager here. H. C. Houck, of Schenectady, is to 
be assistant manager. J. W. Hall will direct the commodi- 
ties sales division and his assistant will be J. O. Wetherbie, 
of Schenectady. J. A. Corcoran, of that city, is to he in 
charge of the sales promotion section, F. S. Ackley of the 
advertising department, H. H. Reeves of the publication 
bureau. G. T. Fielding will have charge of the commercial 
research section, H. F. O’Malley of the supply house opera 
tion, and F. M. Kimball will have charge of the motor sales 

Charter of incorporation has been granted to the Hoyt 


issue common 
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Milford, 
and hollow 
cream pitchers, 


Silver Company, of 
manufacture flat 


organized, which will 


knives, 


newly 
silver ware, tea-pots, 
bread trays, waiters, and a special 

steel for spoons and forks. This latter is a 
said to be the first of its kind in the United 


cottee pots, 
kind of 
new industry, 
States. 

Frank E. Ballard, president of the newly organized Safety 
Steamship Corporation, declared that with the union of his 
three the Safety Motor Freight Corp., the Safety 
Steamship Corporation and the General Warehousing Com- 


stainles 


companies, 


pany, the city will be, made a huge shipping center for the 
output of the entire Naugatuck Valley and lower Massa- 
chusetts. His fleet of 30 large motor trucks would bring all 


the freight from these 
by boat to New 
company 


sections to the city and there shipped 
York and Philadelphia, where trucks of the 
deliver them. Goods would be delivered 24 
hours after leaving the factory, he said. W. R. B. 


14 
would 


TORRINGTON, CONN. 


SEPTEMBER 1, 1922. 

The Turner & Seymour Manufacturing Company has been 
purchased by W. R. Bassick, H. L. Sutton and Willard L. 
Control of the company was transferred to them on 
August 19. The newly elected president of the company, 
which is still to be known as the Turner & Seymour Manu- 
facturing Company, is Mr. Bassick, who is vice president and 
general Bassick Company, of Bridgeport. 
The vice president is Mr. Sutton, who was for several years 
general manager of the American Tube & Stamping Company 
and is now in charge of the commercial end of the business. 
Mr. Case, the and treasurer, was for some time 
treasurer and js still a director of the Yale & Towne Manu- 
facturing Company, of Stamford, and is a director of the 
Stamford Bank and Stamford Trust Company. He is a 
member of the firm of Searle, Nicholson, Oakey & Lill, of 
New York. 
as controller. 

The Union Hardware Company has increased its capital 
stock from $600,000 to $2,100,000. The certificate of increase 
was filed with the secretary of state during the past month. 
The increase is preferred stock. 

Francis John Griffiths, 10-year-old son of Francis H. Grif- 
fiths, the Turner & Seymour Manufacturing 
Company, met a tragic death August 14 when he was thrown 
headfirst off a bicycle while coasting. He died a few hours 
later. He was an only son, another son having died of scarlet 
fever about a Besides his parents, he leaves three 


Case. 


manager of the 


secretary 


Francis H. Griffiths remains with the company 


treasurer of 


year ago. 
sisters 

lhe Diamond Manufacturing Company has been formed by 
Oscar Snay and E. E. McIntosh, who have equipped a small 
plant for jobbing. Mr. Snay was for 16 years fore- 
man of th Standard plant of the Tor- 
McIntosh has been superintendent 


mas hine 
machine room of the 
Mr. 


rington while 


of a plant in Bantam 


Compatiy, 


Progress is being made in the erection of the big addition 
to the Torrington branch of the American Brass Company. 

Henry G. Ellis, superintendent of the Torrington Manu- 
facturing Company, has been appointed a member of the 
town school committee. 

A. Sanford Cheever has been elected president of the sick 
aid association of the Excelsior Needle plant of the Torring- 
ton Company. 

The Schroeder Brothers Manufacturing Company, one of 
Torrington’s metal industrial plants, has filed a 
certificate of incorporation. Its capital stock is $100,000, of 
$80,000 is paid in. The incorporators are: Gustave, 
(Arthur, Hugo, Ernest and Richard Schroeder. . Bd. 


ZTOWINE 


which 


NEW BRITAIN, CONN. 
SEPTEMBER 1, 1922. 
Business in the metal manufacturing concerns in New 
Britain is, at the closing of the summer months, better than 
it has been at any time since the slump that followed the 
signing of the armistice. Every concern in the city is work- 
ing on a full schedule, with a full complement of men and 
including the American Hardware Corporation, are 


several, 
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being compelled to do overtime work in some departments 
order to keep abreast of business. 

New Britain’s newest factory, the Buol Machine Work 
is now ready to do business and the first order, given by 
local concern, calls for the remodelling of special automat 
machinery. This firm will specialize’in all classes of speci 
machine work, will employ at the present about 20 skill 
mechanics. The concern is headed by Abraham Buol, for ; 
years with the New Britain Machine Company and until 
cently its vice president and general superintendent. T} 
factory superintendent is Carl R. Johnson, for nineteen yea: 
with the New Britain Machine Company, eleven, of which 
was at the head of the tool department. John S. Allison, Jr., 
the mechanical engineer. 

The various branches of the American Hardware Corpor: 
tion, each making something in the line of builders’ har: 
ware, are at present rushed to keep abreast of what appear 
to be something of a building boom about the country, bi 
that the tariff and its probable effect is causing the directin 
forces no little worry is freely admitted. At the Corbi 
Cabinet Lock division it is said that unless a high protectiy 
tariff is allowed on their products it may be necessary to sto 
manufacture of some. This applies especially to pad lock 
and other lock designs which are copied freely in German 
and made of cheaper material, with lower priced labor, ar 
sold at an alarmingly low price. The Skinner Chuck Com 
pany, which makes a high grade chuck, is also threatene 
and its at present increasing business would be ruined, som: 
officials say, in case New England factories are not protected 

The Bristol Brass Company, which has been at a low eb! 
since the war, is also slowly coming back into its own and 
business there is reported as quite good. 

The Mosel Manufacturing Company, manufacturers of metal 
specialties, has been busy right along during the slump, and 
there seems no indication that it will not continue. H.R. J. 





PROVIDENCE, R. I. 


SEPTEMBER 1, 1922. 

Little, if any improvement is to be seen in the industrial 
situation in this State from that reported a month ago. Whil: 
there may be a few more orders received, this is off set by the 
delays from the strikes throughout the country as affecting 
freight and fuel. Metal industries of all kinds are experienc 
ing a very unsatisfactory period with little prospects of any 
betterment in the immediate future. 

The present coal shortage and the possibility of its con 
tinuance for at least a year, will affect the local factories less, 
it is believed, than such circumstancs would have done a‘ 
previous times. Since the last emergency in the coal situatior 
the mills of all kinds throughout this section have been grad 
ually converting to oil burning equipment, yet the amount 0! 
in factory yards is large. Possibly such supply would 
last but a short time if the oil fuel was not used, but wit! 


coal 


the combination it is believed that the situation is not so 
serious as materially to handicap industry here. 
The manifacturing jewelry industry, however, is amons 


the hardest hit and -after nearly two years of short time is 
confronted by a holiday business that will be almost negligi- 
ble. Whereas there should be an increasing number of orders 
coming in at this time to supply the holiday trade of a few 
months hence, there are comparatively few orders being 
booked and these are for such small quantities as to be dis 
couraging. Most of these too, are for novelties or fads and 


do not reflect any healthy movement toward permanent 
activity. There is no doubt that the unsettled conditions 
resultant from the labor controversies is large responsible 
for this dull business with the jewelers. Throughout the 


country the reports indicate that the retailers are short stocked 
as well as the wholesalers and jobbers and they are only 
waiting for normalcy to begin placing their orders. 

Conley & Straight, of Providence, engaged for several years 
in the gold and silver refining business, have incorporated. 
W. H. M. 

\ building for the recreation, social pleasure and comfort 
of its employes is now in course of construction by Whiting 
& Davis, jewelry manufacturers on Bacon street, Plainville, 
in front of the company’s plant. 
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ROCHESTER, N. Y. 





SEPTEMBER 1, 1922. 

There is very little to report this month as regards the non- 
metal industries in Rochester for the past month. 
Between the coal strike and the railroad situation there has 
een a slight slowing up in business since last month. The 
feeling of optimism that was so apparent at the end of July 
has gone, and manufacturers are now marking time and await- 
ing an end of the strikes and other labor difficulties. 

[he coal pinch is now hitting Rochester industries with.a 
vengeance, and it is said that there is a possibility of a shut 
down in some of the larger plants unless relief is soon to be 
issured. Shipments of metals from out of town are delayed 
ecause of the curtailed freight service. 

Some of the brass foundries about the city have been 
rather more active during the past month than at any time 
since last spring, but this condition is said to be due to the 
demand for small castings created by the building boom in 
Rochester. This building boom followed the settlement of 
the strike in the building trades, which continued several 
months last year. The demand for copper, brass, zinc and 
tin is abnormally large just now. 

Business at the stamping companies’ plants about the city 
s said to be quite brisk, the demand for zinc and sheet metal 

ins having been very good since the early part of the year. 

Production at the Eastman Company’s plants, particularly 
it Kodak Park and the Hawkeye plant, is declared to have 
improved considerably during the past month. 
have been employed since the middle of July. 


ferrous 


More hands 
G. B. E. 








TRENTON, N. J. 


SEPTEMBER 1, 1922 

Late summer finds the metal industry in Trenton in good 
ondition and all the manufacturers are optimistic over the 
future. The radio craze has caused a sudden growth in the 
metal line. The chief worriment the manufacturers have is 
he coal situation. Some of the plants are very low on coal 
ind are becoming very anxious over the strike outlook. When 
the strike has been settled the manufacturers will only be 
llowed certain allotments of coal, but this will keep the 
ictories going until normal conditions have been reached. 
There are but few plants which have reserve supplies on hand. 
The United States Nickel Company, Allen avenue and 
George’s road, New Brunswick, whose plant was closed down 

the early part of 1921, has reopened the factory and the 
oncern is now running on full time again. The company is 
now advertising for help. 

The plant of the American Detinning Company at Pauls- 
oro, N. J., which was used during the war by the Standard 
Metal Products Company in the manufacture of shrapnel time 
uses, has been sold to a silk concern. The plant sold for 
$37,500. During the war several costly additions were added 
to the plant. 

[he Merco Company has been incorporated at Trenton to 
take over the business of the Wittman Jewelry Company, 33 
West State street, Trenton, N. J. The capital stock is $10,000 
Morris Barsh and Charles Rappaport, of Philadelphia, and 
Harry Davidson, of Trenton, are the incorporators. 

Apex Jewelry Manufacturing Company, Inc., of Newark, 
N. J., has been incorporated at Trenton with $85,000 capital 
by Albert C. Pedrick, of Newark, to manufacture jewelry. 

Oliver O. Bowman, treasurer of the Jordan L. Mott Com- 
pany, Trenton, N. J., recently celebrated his eighty-fourth 
birthday at his home at Trenton. 

Machen Radio Manufacturing Company, of Camden, N. J., 
has been incorporated at Trenton to manufacture radio appli- 
ances with $55,000 capital. The incorporators are Charles H. 
Machen, William T. Walker and Hart A. Stoddard, of Moores- 
town, N. J. 

Mercury Radio Products Co., of Orange, N. J., has been 
incorporated at Trenton with $100,000 capital to make radio 
products. The incorporators are Edmund B. Osborne, Bayard 


D. Browne and Myron S. Shields, of Montclair, N. J. 

The Supreme Lamp Company, Inc., of Newark, N. J., has 
been incorporated at Trenton with $100,000 capital to manu- 
facture lamps. 


Lester E. Wurfel is president of the concern. 
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Sterling Cutlery Corporation, of Paterson, N. J., has been 
chartered at Trenton with $250,000 capital to 
various kinds of cutlery. 

Royal Eighteen Karat White Gold Company, of Newark, 
N. J., has been incorporated at Trenton with $100,000 capital 
to manufacture jewelry. Nat M. Fruchtman, of 
president. 

The Ross-Beck Brass Novelty Company, of Newark, N. J., 
has been incorporated at Trenton with $10,000 
manufacture novelties. 

Boonton Molding Company, of Boonton, N. 
chartered at Trenton with $50,000 capital to 
molding compositions. 

Merchantville Aluminum Brass Works, of Camden, N. J., 


has been incorporated at Trenton with $100,000 capital to 


manufacture 


Newark, is 


capital to 


J., has been 
manutacture 


engage in the manufacture of aluminum and brass goods 
The incorporators are Anton Krazalkavies, Peter Bernacki 
and Andrew Raroba, all of Camden. G. A he 








INDIANAPOLIS, IND. 





SEPTEMBER 1, 1922. 

Provision for an increased output to meet the demands 
of a growing business is being made by the Zenite Metal 
Company, manufacturers of copper, brass and aluminum 
auto parts, Indianapolis, by the erection of an additional steel 
and concrete building that is to become a unit of the com- 
pany’s plant at 201 North West street. The new building 
will have a frontage of 200 feet and a depth of 100 feet. 
It will cost approximately $100,000. 

The foundation has been placed for an addition 40 x 80 
feet to the plant of the Hartford Foundry Company at Hart- 
ford City, Ind. The addition is to be built of brick. 

The Auburn Foundry Company, of Auburn, Ind., has filed a 
final certificate of dissolution with the Secretary of State. 

Construction of a pattern shop for the Acme Works, Inc., 
420 South Harding street, Indianapolis, has been announced 
by Peter Lambertus, president. The company makes 
and aluminum castings. The building will be the second 
unit of the plant at the South Harding street location. The 
building will be 50 by 150 feet and of brick and steel con 
struction. 

Just at the present time the trade in Indianapolis is becom 
ing very much interested in the proposed formation of what 
will be known as the Indianapolis Industrial Foundation, 
with a capitalization of more than $1,000,000, which will be 
used to provide financial and advisory service to both old 


1 
Drass 


and new industries in the city. The Foundation will b. 
sponsored by the Indianapolis Chamber of Commerce and 
will function through the Bureau of Industries of that body. 
It is the intention of those behind the movement to create 
such a large reserve fund in the capital stock issue that 


industries may be aided financially at a nominal rate of interest, 
when an investigation of the organization, its product and 
its market area show that by the aid of capital and some good 
sound advice, the industry can keep its head above water. 
In this way the older industries of the city will be benefited 
as well as the new. One prominent man in the trade her¢ 
said when talking of the whole-hearted support the trad: 
was giving the movement, that it was the intention to keep 
failures in Indianapolis down to a minimum. He 
failures were due to lack of financial assistance at the right 
time and also lack of proper co-operation on the part of 
other executives who might have the solution of that particu 
lar problem if they were appraised of the situation. It 
planned to make the foundation self-sustaining through the¢ 
rate of interest charged. 

The trade in Indianapolis is considerably interested in 
another opportunity to cut overhead, which will be considered 
by the Indiana public commission next fall in a 
further reduction of power rates and rates to the larger users 
of electric current for lighting purposes. Attorneys now are 
working on petitions that will call for reductions. Some 
reductions were made this year, but, according to leaders: in 
the movement for still lower rates, the first reduction was 
not sufficient. The state commission, which has charge of 
rate regulations, has announced that it will entertain such 
petitions after October 15, which is the time set as 


said many 


S 


service 


being 
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sufficient to observe the effect of present rates on the finances 
oft the power companies. 

caused by the explosion of a 500-pound pot of molten 
aluminum destroyed the furnace room at the plant of the 
Modern Brass Foundry in Indianapolis recently, causing a 
Fred W. Smith, president and general man- 
\ll the furnace equipment, including 
pumps, motors and other machinery, was badly damaged and 
the frame structure, was burned to the ground. 
\ number of valuable patterns and machinery in other parts 
of the foundry were not damaged, Mr. Smith said. 

\ brass foundry is being established at the United States 
depot at Jeffersonville, Ind., and will employ 
of men. A part of the original warehouse, 
two squares in length and more than 100 feet wide is being 
fitted up for the foundry, new windows are being made and 
concrete put in. The machinery will be put in 
shortly and all the brass work required in connection with 
the shop there, as well as other work of this kind 
required elsewhere will be made. 


Fire 


loss estimated by 


ager, at $5,000. ot 


building, a 


quartermaster 


a large number 


foundations 


harness 


CLEVELAND, OHIO 


SEPTEMBER 1, 1922. 
Judge Frederick P. Walther will have to decide whether or 
the Kilby Manufacturing Company is to have an injunc- 
tion to restrain the International Molders of North America, 
Local 218, from interfering with the company’s employes and 
the operation of its plant. 
Sixteen acres have been purchased at Niagara Falls, Canada, 
the Ohio Brass Company, and a factory is being erected 
there to extending its Canadian business. 
is one of the largest American producers of 
and equipment for the transmission of 
from central power stations. It is expected 
that a big field will be found open for the company’s products 


not 


by 
with a view 

This company 
electrical supplies 
electric current 
Canada. 
The National Stamping Company has leased a portion of 
the plant of the American Watchman’s Time Detector Com 
pany for a term of years at an annual rental understood to 
be in the neighborhood of one thousand dollars. 

The National Metal Stamping Company does a general line 
of metal stamping and expects to manufacture several special- 
established in its This 


mn 


whe nN 


ties new plant. company is 
under the management of A. L. Chubb and H. A. Unke. 
Che National Lead Company, which recently disposed of 


its site on Champlain avenue N. W. to be used in connection 
the new public square unton station development, is the 
latest concern to remove from that locality to the St. Clair 
avenue N. E. district. 

The company purchased 50 by 300 feet at St. Clair avenue 
and E. 38th street, this week, buying one parcel on the avenue 
from Edward Brough and three additional parcels on E 
38th street from the Blue Ribbon Distributing Company. 
The parcel is improved with a modern two-story warehouse. 

Sixty sheet metal workers walked out on the new Federal 
Bank building last week in protest against carpenters 
The sheet metal workers claim that 
the strike is spreading to bricklayers, marble setters and 
other trades on the building. The new B. F. Keith theatre 
building is also the battle field between carpenters and sheet 
metal workers. 

Leaders in the Building Trades Council asserted here, this 
week, that a move would be made to prevent the battle ground 
between the building trades department of the American Fed- 
ration Labor and the Carpenters’ International union on 
the old metal trim jurisdictional dispute from being located in 
this city. 


with 


Reserve 
doing metal trim work. 


ot 
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The railroad and the coal situations are most seriously 
affecting every manufacturing concern in Detroit, the same 
as in other parts of the country. Detroit’s industries have 


been going strong for many months, with good prospects for 
the future but the outlook is so changed now that no one 
knows what to expect from day to day. 
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It was announced that the great Ford plants could continu 
operating under present conditions no longer than Septembe: 
16, and this, too, in spite of the fact that the Ford plant is 
using oil in producing power. It is the railroad situation now 
more than anything else that hampering this concern 
Already 6,000 men have been laid off. Other automobile con 
cerns are following the Ford example. To make the situatio: 
doubly exasperating, practically all the automobile plants havc 
sufficient orders ahead to keep them busy long into the Fall! 
and Winter. Outside of the gloomy aspect of the railroad 
and coal situation, business remains about the same as it has 
for the last several months. en ea 


is 








LOUISVILLE, KY. 





SEPTEMBER 1, 1922. 

The coppersmiths of Louisville report that business has 
been rather dull the past thirty days, due largely to the rail 
road strikes, and the fact that numerous prospects have side- 
tracked plans for the time being. Building operations are 
very heavy, in fact running about $12,000,000 in Louisville 
to date, and this is calling for a little better demand for 
plumbing goods and specialties. Bank clearings are showing 
a gain of about $60,000,000 over the same period of last year. 
Labor is well employed, and the situation as a whole is fairly 
good. 

National advertising for brass and copper roofing material, 
hot water piping, etc., is expected eventually to create a 
better demand, but so far it hasn’t had any material effect in 
this district. Just recently the architectural firm of Joseph & 
Joseph, which is putting up a large apartment house, specified 
brass hot water pipe throughout. 

It is claimed that business is not as good as it was a month 
ago, due to delayed placing of business by consumers. How- 
ever, better demand is anticipated when the railroad situation 
again reaches something like normal. 

The rail strikes have tied up the rail shops to a point where 
consumption of brass and copper goods has been materially 
reduced for the time being, but lack of proper attention is 
going to result in a tremendous need for brass journals, bear 
ings, etc., when shops get back on a normal basis. Shops in 
this community have been taking on many new men, but art 
still far from fully manned, and far behind on repairs. 

The Hemann Metal Coating Company, Ashland, Ky., $50,- 
000, has been chartered by Bennard Hemann, Paul Gronnerud 
and George F. Gunnell. 

The U. S. Quartermaster’s Depot, at Jeffersonville, Ind., is 
installing a brass foundry of its own for use in producing 
Government merchandise, repairing brass and copper work, 
etc. All parts for use in the harness manufacturing 
department, auto work, etc., will made in this de- 
partment. 

E. E. Sherman, of the Vendome Copper & Brass Works, 
has been ill for several weeks, having recently undergone an 
operation. He is reported to be coming around nicely. 


A. W. W. 


brass 


for be 
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BIRMINGHAM, ENGLAND 
Aucust 18, 1922. 


Improvement in business generally and in the metal trades 
particularly is proceeding very slowly. One of the disap- 
pointing features is the extremely slow recovery of the engi- 
neering trades from the effects of the prolonged lock-out. 
Happily a renewal of strife in that quarter has been averted. 
The employers have gained a victory on the main points they 
had raised with regard to manageriai control, but have still 
to settle with the men on the proposed reductions in wages. 

The metal firms in the district, many of which presented 
unsatisfactory reports and some of which passed their divi- 
dends for 1921, may be expected to show slightly better 
trading results this year, but nothing like full employment 
in the rolling, tube drawing and wire departments has yet 
been reached. Amongst the few firms which have been able 
to continue trading at a profit is The Mint, Birmingham, 
Limited, which has just made up its twelve months dividend 
to 10 per cent with a bonus of 12% per cent. For the pre- 
ceding year the dividend was 10 per cent and the bonus 35 
per cent. 
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Scarcely any recovery has been experienced by the jewelry 
rade from the depression from which it has been suffering— 
he most prolonged and severe known during the past forty 
years. Business in the best class of jewelry is almost dead. 
Thousands of rings are held in stock by diamond jewelers 
wing to the large number of stones which came upon the 
arket recently at considerably under cost. Their com- 

titors are making these up into rings which can be sold 
omplete at than the cost of stones bought before 
iamond dealers began to unload. The demand this year for 
ilt jewelry and other souvenirs for the seaside trade has been 


less 
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the worst on record and only the cheapest articles have been 
selling. A few orders for the Christmas season have come 
from South Africa, but export business in general improves 
very slowly. Electro-platers and silversmiths have been doing 
a little better at home with orders from hotels and railway 
companies. Business, however, is spasmodic. The recon 
ditioning of great passenger liners has assisted in finding em 
ployment, but new orders from the shipping trade are again 


scarce. The new alloys known as stainless are making some 
headway against electro-plate in the manufacture of table 
goods, especially for the cheap restaurants. G. 








Business Items Verified 





The Connecticut Brass Foundry Company, Inc., Waterbury, 
onn., has increased its capital stock to make an addition 
ir increasing its output of anodes. 

The F. W. Wakefield Brass Company, Vermilion, Ohio, is 
recting an addition to its plant, 38 x 50 ft., in order to relieve 
their present congested condition, and will use it for various 
purposes. 

The National Enameling and Stamping Company, 411 Fifth 
ivenue, New York, is building an addition to its plant at 
Granite City, Ill. Estimated 
ibout $1,000,000. 

Herpers Brothers, 18 Crawford street, Newark, manufac- 
turing jewelers, are planning to erect a new four-story build- 
ing, 52 x 100 ft., at 474-76 Washington street, estimated to 
ost about $50,000. 

The Metal and Thermit Corporation, 120 Broadway, New 
York, sustained a loss estimated to be in excess of $50,000, 
through a fire which destroyed one of their buildings on 
Cornelson avenue, Jersey City, N. J. 

The Paasche Air Brush Company, manufacturers of air 
brushes and spraying equipment for applying lacquer, japan, 
etc. to metal and wood surfaces, are now in their new build- 
ing, 1912 Diversey Parkway, Chicago, III. 

The F. A. Burrows Manufacturing Company, North Water 
street, York, Pa., manufacturer of steam specialties, has suc- 
ceeded the Burrows Manufacturing, who have the 
steam specialty business for several years. 

The Scheid Engineering Corporation, 9) West Street, New 
York, has been appointed metropolitan and export repre- 
sentative for the Franklin Moore Company, Winsted, Conn., 
manufacturers of material handling machinery for industrial 
plants. 

The Doehler Die Casting Company, Court and Ninth 
streets, Brooklyn, N. Y., recently increased its capital stock 
from $1,500,000 to $2,000,000. The company operates a brass, 
bronze and aluminum foundry, brass machine shop, tool room 
and casting shop. 


cost, including equipment, 


been in 


The International Nickel Company, 67 Wall street, New 
York, has resumed operations at its Port Colborne, Ont., re- 
ning plant, which has been shut down for a number of 
months. Production at the smelting plant of the works will 
be held up for the present. 

The West Bend Aluminum Company, West Bend, Wis., 
manufacturer of aluminum stampings, drawn-ware, novelties, 
etc., practically completed an important power 
plant enlargement, including additional generators, 
two new steel stacks and other equipment. 

The Hope Mill Supply Company, 18 Page street, Provi- 
lence, R. L., been appointed agent for the Quigley 
Furnace Specialties Company, manufacturer of Hytempite, 
for the Providence district. Hytempite is carried in stock 
by this agent for quick delivery in Providence and adjacent 
points. 


has steam 


boilers, 


has 
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\n involuntary petition in bankruptcy has been filed against 
the Eastern Brass and Ingot Company, Waterbury, Conn., by 
the Hamilton Hardware Corporation and two other creditors. 
George E. Dalbey has been appointed receiver. The company, 
which does smelting and refining, has a capital of $300,000, 
and is said to be solvent. 

The plant and equipment of the Toledo Enameled Wire 
Products Company, Toledo, Ohio, has been taken over by the 
Rome Wire Company, Rome, N. Y., manufacturer of wire 
products for electrical purposes. The machinery of the 


Toledo works, which is to be discontinued, will be removed 
and installed at the Rome plant, where combined operations 
will be carried on. 


The A. Garrison Foundry Company, The Pittsburgh Iron 
and Steel Foundries Company, and the Mackintosh-Hemp- 
hill Company, all of Pittsburgh, Pa., have completed a 
merger. The combination will do business under the name 
of the Mackintosh-Hemphill Company, and also includes the 
Woodward Machine Company, of Wooster, Ohio, an interest 
of the old Mackintosh-Hemphill Company. 


The Bolivar Foundry Company, Bolivar, N. Y., has been 
incorporated with a capital of $50,000 to manufacture iron, 
steel and other metal castings. They operate a brass, bronze 
and aluminum foundry and one for gray iron castings, in 
connection with the McDowell and Brannen machine shop. 
At present they are in need of a blower for a brass melting 
furnace, and also a 5-ton cupola for iron. 

The Zenite Metal Company, 201 North West. street, 
Indianapolis, Ind., has awarded a contract to the Service 
Construction Company, of Indianapolis, for a one-story addi- 
tion, 100 x 200 ft., on North West street, to cost about 
$100,006, including equipment. This concern operates a tool 
room, stamping, plating, polishing and japanning departments. 
They manufacture automobile 
other accessories. 


moldings, windshields, and 


The Zeller Lacquer Manufacturing Company will exhibit 
at booths 303 and 305, during the coming Chemical Exposi 
tion, a representative line of lacquers, lacquer enamels and 
bronzing solutions. Among the executives who 
present at. these booths will be Messrs. Gustav, Hugo and 
Richard Zeller. All persons interested in finishing products 
of any type who may or may not be employing lacquer at 
the present time are cordially invited to submit any questions 
or problems during the exhibit. 


will be 


Panels painted with coatings made of Zinc Oxide and 
“Albalith” will be among the features of the New Jersey 
Zinc Company display at the coming Chemical Exposition 
to be held in New York the second week in September. The 
exhibit will also be headquarters for the Mineral Point Zine 
Company and The New Jersey Zinc Sales Company. Speci 
mens of products made by the Zinc Company will be on exhi 
bition as well as commodities into which they enter as raw 
materials. Mr. W. H. Hendricks, general sales engineer, will 
be in charge. 

The Buffalo Foundry and Machine Company, Buffalo, N. 
Y., has acquired the coppersmithing business of W. A. Cas« 
and Son Manufacturing Company, of that city, including the 
copper shop equipment. Through this new department the 
Buffalo Foundry Company will render more complete service 
to customers by furnishing all kinds of copper work, such 
as copper-distilling apparatus, copper evaporators, copper 
vacuum pans, copper kettles, copper coils, ete. They will 
do a general coppersmithing business either in new work or 
repairs. 

The Union Sanitary Works, Noblesville, Ind., has purchased 
a 6-ft. Hardinge Pebble Mill for the grinding of enamel frit 
for the manufacture of sanitary ware. The Manning Abrasive 
Company, Troy, N. Y., has purchased a 3-ft. Hardinge mill 
for the grinding of abrasives. The Rundle Manufacturing 
Company, Milwaukee, Wis., has purchased a 4%-ft. Hardinge 
Pebble Mill for the grinding of enamel frit for the manu- 
facture of sanitary ware. The Abrasives Company, Philadel- 
phia, Pa., has purchased a 6-ft. diameter by 22-in. cylinder 
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Hardinge Ball Mill for the grinding of abrasives. The Stand- 
ard Sanitary Manufacturing Company, Louisville, Ky., has 
purchased a 6-ft. Hardinge Pebble Mill for the grinding of 
enamel frit for the manufacture of sanitary ware. These 
machines are manufactured by the Hardinge Company, 120 
Broadway, New York. 








CHEMICAL EXPOSITION 


September 11th will mark the opening of the 1922 National 
Exposition of Chemical Industries at the Grand Central 
Palace, New York, lasting one week and closing on the 16th. 
The Exposition with its exhibits numbering over 400 American 
manufacturers of chemicals and equipment and covering four 
floors of the Grand Central Palace, will be one vast show- 
room of materials which the producers have to offer the 
consuming industries of the United States. Chemical raw 
materials and machinery for the numerous industries con- 
trolled or influenced by chemistry, will make up the main 
body of exhibits. Special sections given over to the latest 
ideas in industrial fire and explosion prevention and fire fight- 
ing apparatus, and to a group of fuel and power efficiency 
devices, both of vital importance to the chemical and chemical 
consuming industries, will be a feature of the Exposition 
this year. 

With “Chemical Exposition Week” close at hand, the pro- 
gram of scientific meetings, speakers, motion pictures, and 
dinners to be held in conjunction with the Exposition, is 
rapidly nearing completion. Meetings and scientific discus- 
sions during each afternoon will be under the auspices of 
various chemical and allied organizations and will be held 
in the special auditorium of the Grand Central Palace. The 
days on which the different societies will conduct the pro- 
gram for the benefit of visiting folks, have been arranged, 
but are still subject to last minute change. The official open- 
ing of the Exposition will take place on Monday evening, 
September 1lth. The speakers will include Wayne B. 
Wheeler, general counsel for the Anti-Saloon League who 
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will talk on “The Attitude of the Anti-Saloon League Towa: 
Industrial Alcohol as a Commodity of the American Chemic: 
Industry,” Dr. Charles Herty, president of the Synthet 
Organic Chemical Manufacturers of the United States, an 
the Hon. Herbert Hoover, Secretary of Commerce. 

The joint exhibit of the Anaconda Copper Mining Compan, 
and the American Brass Company fittingly illustrates th 
slogan “From Mine to Consumer.” Starting with the differ- 
ent ores and minerals from the company’s mines the exhibit 
shows, by samples, the various stages of concentrating, smelt- 
ing, converting and refining of copper and zinc. 

Copper, brass, bronze and nickel silver products, as well 
as other special alloys, are shown in a large variety of shapes 
and sizes, illustrating the various uses for which they are 
employed. 

A special feature of this year’s exhibit is the display of . 
Anaconda Roofings—in both copper and zinc. The copper 
rcofings are made in reds, browns, greens and blues or blended 
combinations that will harmonize with any architectural de- 
sign or surrounding environment. They are made in stand- 
ardized shingle form and have received much favorable com- 
ment on account of their durability, beauty and reasonable 
cost. 

An extensive display is made of Anaconda White Lead. 
This product is now marketed in the form of Anaconda 
Liquid White Lead and Anaconda White Lead in oil, in 
suitable size containers for consumer use. 

Mr. S. Skowronski is in charge of the exhibit, which will 
occupy booths 5 and 6. 

The following subsidiary companies are joining in the 
exhibit: 

Raritan Copper Works 
United Metals Selling Co. 
International Smelting Co. 
Anaconda Lead Products Co. 








TRADE PUBLICATIONS 





Research Narratives, Number Thirty-Nine—The Birth of 
Bakelite: Its Growth.—A folder issued by the Engineering 
Foundation, 29 West 39th street, New York. 


Bronze Powder.—A folder issued by the E. I. Du Pont de 
Nemours and Company, Wilmington, Del., describing and 
illustrating their bronze powders for lithographing work. 


Once Upon a Time.—Copper the Ideal Roof.—A folder and 
a booklet issued by the Copper and Brass Research Associa- 
tion, 25 Broadway, New York, setting for and illustrating 
the use of copper on roofs and parts of buildings. 


Northern Cranes.—A folder issued by the Northern Engi- 
neering Works, Detroit, Mich., illustrating and describing 
their jib cranes, under-braced jib cranes, pillar and pillar-jib 


cranes, and truck and stacking cranes. 


Pulverized Fuel Equipment.—A folder, bulletin A, issued 
by the Quigley Fuel Systems, Inc., 26 Cortlandt street, 
New York, describing and illustrating appliances for pre- 


paring, distributing, and burning powdered coal. 


A Real Money Saver.—A folder issued by the Northern 
Engineering Works, Detroit, Mich., describing and illustrat- 
ing their Type D, Size B. Electric Hoist, a small hoist for 
various uses. 


Bristol’s Class II Recording Wet and Dry-Bulb Thermom- 
eters.—A catalog, Bulletin No. 311, issued by the Bristol 
Company, Waterbury, Conn., illustrating and describing their 
recording thermometers for determining humidity. 


A Neglected Source of Economy.—A folder issued by the 
Armstrong Cork and Insulation Company, describing and 
illustrating refrigerated drinking water systems for use in 
factories and other plants. 


Safety Car Equipment.—A bulletin, No. 44015, issued by 
the General 


Electric Company describing and _ illustrating 





equipment used on safety street railway cars manufactured 
by this company. 


Sand Rammers, Chipping Hammers, Scaling Tool.—Three 
booklets issued by the George Oldham & Son Company, 
Baltimore, Md., each describing and illustrating one of these 
tools for use in the foundry. 


The Car Heaters That Go to the Shop.—A folder issued 
by the Electrical Alloys Company, Morristown, N. J., d 
scribing “Comet” and “Lucero” alloys for electric resistanc: 
work, 


Millions Saved.—A booklet issued by the J. Briggs ar 
Sons Company, Providence, R. I., describing and illustratin; 
the origin, uses and types of rolled gold plate, manufacture: 
by this company, and also containing price-lists. 


The Truth About Electric Railways.—A pamphlet issue: 
by the American Electric Railway Association, 8 West 40tl 
street, New York, covering the question of street railways 
and city transportation systems. 


Progress in Steam Railway Electrification—A Bulletin 
No. 44016, issued by the General Electric Company, Schenec 
tady, N. Y., illustrating and describing the progress made it 
supplanting steam with electricity on railroads. 


The Spectrograph in Metallurgy.—A folder issued by Adam 
Hilger, Ltd., 75a Camden Road, N. W. L., London, England, 
containing a price list of their spectrographs and accessories 
as well as a list of firms now using them. 


Tumbling Barrels and Cleaning Room Equipment.—A cata 
log, Bulletin No. 40, issued by the J. W. Paxson company, 
Philadelphia, Pa., describing and illustrating tumbling barrels, 
cinder mills, sand blast tumbling barrels, sand blast cabinets, 
exhaust fans, tramrails, chipping hammers, foundry rammers, 
emery wheels, grinders, and other foundry equipment. 
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Stainless metals continue to be the subject of research 
experiment in Great Britain. A Sheffield firm has re- 
ntly put on the market an alloy which the makers describe 
synthetic silver nickel. The material is said to be untarn- 
hable and to resemble closely the best electro-plate, whilst 
can be produced at about half the cost. 

A new development in the manufacture of stainless steel 

the production of an untarnishable metal, the ductile nature 

which enables it to be used for a multitude of purposes 

- which the ordinary stainless steel is unsuitable. 

\mong other alloys which are already being used 
nder the name of “stainless nickel” for the manufacture of 
rticles hitherto made in electro-plate is one which is said to 
ffer from some other recently produced in being absolutely 
ree from spelter. Whilst the special properties claimed for 
he alloy are supposed to be due to something secret in its 

making or treatment, the composition of the material is under- 
tood to be 35 per cent nickel, 1 per cent tin, and 54 per cent 
ypper. 


Some interesting relics of the Bronze Age in Great Britain 
have been discovered near Ebb Vaie, the site of the famous 
Welsh steel works. Some quarrymen, whilst getting road 
material for the local District Council at Beaufort, a neighbor- 
ing village, lifted a huge flat boulder in a small cavity of 
which they found nearly a dozen implements fashioned like 
chisels. These proved to be of solid bronze. One is a bronze 
celt about 4 inches long. It is remarkably well preserved, the 
socket made to receive the haft of the weapon being perfect 
and the hardened edge quite sharp. Another specimen is of 
similar shape but smaller, whilst the body is solid. Each 
article has a small perfectly moulded handle. The quality of 
the metal is fine and equal and the moulding gives evidence 
of considerable skill, whilst the hardening of the blades is said 
to represent a lost art. Archaeologists consider that these 
relics, which are the first of their kind known to have been 
discovered in the district, represent a period at least as remote 
as 1000 B. C. The specimens are to be offered to the British 
Museum, the Welsh Museum and the local institute. G. 








Brass, Bronze, and Copper Products 


General Statistics from the Bureau of Census, Department of Commerce, Washington, D. C. 





General character of the industry.—This industry covers 
the manufacture of brass, bronze, copper, and other allied 
etal products. These products consist chiefly of castings 
nd machinery fittings, plates and sheets, tubing, rods, hard- 
vare and trimmings, plain and insulated wire, ingots and bars, 
lectrical supplies, and lamps, valued in the order named. 
In many establishments minor products are manufactured 
vhich cannot properly be assigned to any of these groups, 
1e value of which is necessarily included in the total value 
‘ the products of the factory reporting. In 1919 the total 
ilue of these minor products was $38,483,165, exclusive of 
repair work. The major portion of this amount was made up 
f munitions, and brass, copper, and other metal novelties. 
Brass, bronze, and copper products were also made by 
stablishments engaged primarily in the manufacture of other 
roducts to the value of $42,789,529 in 1919 and $69,063,735 
1914. 
Importance and growth of the industry—Table 1 sum- 
rizes the statistics for each census since 1879, with per- 
ntages of increase for each five-year period. With few 
xceptions, increases are noticeable at each succeeding census. 
e large increases, however, from 1914 to 1919, in salaries 
i wages, cost of materials, and value of products, are due 
rgely to a general rise of prices and wages following the 
rld War, and do not, therefore, fairly measure the growth 
the industry for that period. A truer index of the condi- 
ns is found in the increase of the average number of wage 
rners and primary horsepower. The addition of the Fed- 


eral income tax since 1914 will account for the increase in 
“Rent and taxes.” “Contract work,” or work performed by 
employees other than those in the plants reporting, has little 
significance, since it represents merely the methods of manu- 
facture used by establishments, which vary considerably from 
year to year. 

Summary for the industry and its branches.—In Table 2 
the more important data are summarized for establishments 
engaged primarily in the manufacture of brass, bronze, and 
copper products for 1919, and separate figures are given for 
(1) brass and bronze products, (2) copper products, and (3) 
products of other metals or alloys. 

States, ranked by value of products.—Connecticut, as shown 
by Table 3, is preéminently the leading state in the manufac- 
ture of brass, bronze, and copper products. It has held this 
position for the past several censuses. In 1919 this state 
reported 35.2 percent of the total value of products and 
39.4 per cent of the total number of wage earners. New York, 
second in importance, contributed only 13.8 percent and 
14.3 percent, respectively, of these two items. Although 37 
states reported brass, bronze, and copper manufactures, the 
industry has become centralized in Connecticut, New York, 
Michigan, Pennsylvania, Ohio, Illinois, Wisconsin, Massachu- 
setts, and New Jersey, named in the order of their rank by 
value of products. Combined, these 9 states produced 91.1 
percent of the total value of products for the industry in 
1919, and employed 93.1 percent of the total average number 
of wage earners. 








TABLE 1—COMPARATIVE SUMMARY: 1919, 1914, 1909, 


1919 1914 1909 1904 

mher of estaMishments. 1,092 992 1,021 813 
rsons engaged baene 86,106 45,657 45,441 36,952 
Proprietors anc firm 

CMON 5 cana ene cue oe 751 791 828 784 
Salaried employees ..... 10,304 4,560 3,995 3,000- 
Wage earners (average 

RUNES - v6 essen sche 75,051 40,306 40,618 33,168 
rimary horsepower ...... 265,688 122,700 106,120 69,494 
WE Vedisad tienctuKyens $325,299,738 $116,092,882 $109,319,224 $77,438,177 
laries and wages....... 117,748,794 32,158,279 29,217,281 21,443,783 
Se “ng tenn seen 23,616,676 7,073,998 5,539,898 3,777,697 
Waeet . ccsca een arectes 94,132,118 25,084,281 23,677,383 17,666,086 

d for contract work.... 419,868 111,021 123,001 73,820 
nt and taaes........... 14,647,115 1,381,624 956,864 3729,768 
st of matcrials......... 304,823,580 115,486,768 99,228,412 65,653,330 
alue of preducts.... ... 482,312,790 162,199,019 149,989,058 102,407,104 
lue added ty manu- 

facture* ..... sate ecidiaty @ 177,489,210 46,712,251 50,760,646 36,753,774 


1A minus sign (—) denotes decrease. *Figures not available. 


*Exclusive 





1904, 1899, 1889 AND 1879 
Per Cent of Increase 
‘1914- 1909- 1904- 1899- 1889- 1879. 
1899 i8&9 1879 1919 1914 1909 1904 1899 1889 
695 610 449 ‘10.1 —2.8 256 17.0 13.9 

(?) (2) @) $86 05 230 if a _ 

a) (?)  =81 —45 56... 

1,813 (2) (2) 126.0 14.1 33.2 65.5 
27,166 21,849 12,614 86.2 —0O.8 22.5 22.1 24.3 73.2 
47,257 27°371 () 116.5 15.6 52.7 471 714 ... 
$51,120,156 $39,489,689 $15,578,919 180.2 6.2 41.2 S15 20:5 1838 
15,896,109 11,292.540 5,729,365 266.2 10.1 36.3 34.9 408 97:1 
2,296,668 ° (2) 259 27 656 OUSCtiw#i«wt : 
13,599,441 (2) ee RR Re * ye ape 
@) (*) (S) 278.2 —9.7 66.6 .... ‘oaks ‘ 
(?) (?) (2) 960.1 44.4 pene iat vice. Salieae 
61,189,324 27,293,130 16,864,197 163.9 16.4 51.1 (7:3 1242 618 
88,653,987 50,056,101 27,332,483 197.4 8.1 46.5 15.5 77.1 831 
27,464,664 22,762,971 10,468,286 280.0 —8.0 38.1 338 20.7 117.4 


of interna! revenue, “Value of products less cost of materials. 
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(MMARY FOR THE COMBINED {INDUSTRY AND LACH BRANCH SEPARATELY: 1919 
Establishments Manufacturing Establishments Manufacturir 
rincipally Principally— 
Total —— —-- - ---— —— - Total _ —__—_— + 
ot the Brass and Other for the Brass and Or} 
Indusiry, Bronze Copper Metal Industry, Bronze Copper M 
1919 Products Products Products 1919 Preducts Products Prod 
Number $ 1,092 1,007 47 38 Salaries and wages $117,748.794 $100,279,325 $14,298,090 $3,17 
Pers 86,106 73,533 10,219 2,354 Salarlies . 3,616,676 20.711,540 2,213,166 691 
Propr r Wages er 94,132,118 79,567,785 12,084,924 2,47 
member 751 70K 29 22 Paid for cortract werk 119,868 415,772 2,962 1 
Salaried emplovees 10,304 9,038 966 300 Rent and taxes........ 14,647,115 12,567,952 1,696,893 382 
Wage « er Cost of materials....... 304,823,580 234,945,137 60,192,325 9 686 
‘ mber) 75,051 63,795 9,224 2,032 Value of products..... 2482,312,790 2389,550,094 278,338,948 214,423 
Prim rsepow 65,688 201,494 53,157 11,037 Value added by mann 
Capita $25,299,738 $270,637,860 $43,659,485 $11,002,393 ee ee 77,489,210 154,604,957 18,604,623 4,7 
Include biefly establishments manufacturing nickel products and white metal and aluminum castings. 
ir tition s, bronze and copper products, valued at $42,789,529, were manufactured by establishments engaged primarily in other industri 
1919 I ¢ additicna! products were distributed as follows: Brass and bronze, $35,129.533; copper, $7,398,538, and other metal products, $261,458 
Val t products less cost of materials. , 
TABLE 3—PRINCIPAL STATES, RANKED BY VALUE OF PRODUCTS: 1919 
Wage Value of Value Added by Wage Value of Value Added | 
Farners Products of Manufacture Farners Products of Manufactur 
State sé S va = te § State ez te 5 
S es #8 88 £3 wt 8S oe we #E 
= 0 ) ae | vl avs © 2 &%s svoa oc 
= as On x a5 OF x 265 Ct x a z=2 we SES OF 
pe v= - & c =*o b&b & *x So w & s = = S - xO » & ¢ 
> v > 2 o-= 3 Sao um 3 =e U= oe] oS — S Eos Ox - 
— q~A&O “<—~—e G40 & qe &O om A = 4 me =~ “we £0 2 
United States.1 > 75,051 100.0 .. $482,313 100.0 $177,489 100.0 Rhode Island... 18 $26 6=—« 0.6 «14 $2,976 0.6 15 $1,123 0.6 14 
aunnenes " a — am Washington lo 163 0.2 16 1,608 0.3 16 603 0.3 1¢ 
Connecti 5 29,580 39.4 1 169,550 35.2 1 59,312 33.4 1 ES ans, 7 122 G3 1,467. 0.3 18 450 0.3 18 
New Yor 13 10,746 14.3 2 66,562 13.8 2 26,597 15.0 2 Minresota 10 213 0.3 15 1,018 0.2 19 467 0.3 17 
Michigar 0 10,306 13.7 3 62,708 13.0 3 23,859 13.4 3 gle ae 4 58 0.1 23 525 0.1 22 250 380.1 21 
Penns) !va' 25 4,053 5.4 5 33,496 6.9 4 12,069 6.8 4 New Hampshire. 6 106 0.1 20 478 0.1 23 289 0.2 2 
Ohio 92 4,204 5.7 4 27,802 5.8 5 11,624 6.6 5 Kemstucky ..... oe 104 0.1 21 400 0.1 24 228 0.1 2 
I}linoi 90 3,174 4.2 6 25,107 a 66 9,417 oe Colorado “* 9 52 0.1 24 369 0.1 25 138 0.1 26 
Wisconsit 360 «2,778 3.7 8 22,510 4.7 7 7,179 4.0 8 West Virginia.. 3 50 0.1 25 367 0.1 26 17 0.1 24 
Massachusetts 72 2,832 3.8 7 16,943 as. fs 7,576 as 9 Lonisiana 6 43 0.1 26 235 (*) 28 109 0.1 28 
New Jersey 67 2,185 2.9 9 14,412 30 9 5,943 3.3 9 Iowa ... 5 25 () 29 225 (*) 29 72 () 29 
Missouri ! 608 0.8 12 8,209 1.7 10 2,350 1.3 11 Delaware ..... 4 23 (@) 30 159 () 30 60 @) 30 
Indiana iL 1,271 1.7 10 5,638 1.2 12 2,404 1.4 10 Maine . 5 19 (@) 31 84 (4) 32 35 () 3 
Maryland 20 926 1.2 11 5,058 1.0 13 2,062 1.2 12 Nebraska .... 3 2 (@) 35 27 (@) 36 2 (1) 36 
California +5 49? 0.7 13 3,316 0.7 14 1,498 0.8 13 All other states. 20 $30 0.6 11,004 2.3 1,587 0.9 
- css t) af rT > tenth or 1 per cent 


Review of 


Written for The Metal Industry by J. J. WHITEHEAD, 


There very little to about the situation surrounding the 
brass and copper business during the month of August, beyond 
the fact that there still continues very heavy demand 
and consumption seems to be going forward at a very rapid rate. 

\ll of the mills are still extremely busy and it is very difficult 
to get deliveries within what might be called a reasonable time. 


Is say 


to be a 


There appears to be a constant and steady expansion in the 
demand for these metals due to broadening lines of activity on 
the part of various manufacturers into whose product they enter 


aS a component part, and also due to the fact that new uses are 
being constantly made of various brass and copper products, such 


as rod, sheet, wire and tube. 
In order to form an adequate idea of the extent to which 
this expansion has been carried forward it is only necessary to 


consider for a moment the past and present position of the mulls 
products 


that during 


producing these 

It be recalled 
panded to an enormous extent. Their productive capacity was 
doubled and tripled over the pre-war capacity. It was felt by 
well-informed men in the trade that after the war was over 


will the war these mills were ex- 


the Wrought Metal Business 


President of the Whitehead Metal Products Company, New York 


the war and even during the iast year or two there have been 
additions to mills built and machinery installed. 

It is difficult to estimate how much greater the productiv: 
capacity of these mills is today, than it was before the war, but 
it is safe to say that the percentage of increase is extremely larg: 
Today we find all the mills running full and this entire capacity 
being used and pushed to the utmost for production. Instead of 
dismantling any parts of the plants the expansion was continued 
after the war and the mills are unable to keep uy 
with the demand. 

During the month there has been a continued tendency toward 
hardening in prices and on almost the last day of the month on 
of the most radical advances was made that have gone into effect 
since the war. It is understood that the advance which has just 
become effective was made to increased labor 
advances in wages following the similar act of the United Stat 
Steel Corporation, It is also predicted in mill circles, that thi 
advance will shortly be followed by another increase in the pric 
to take care of further wage advances and other increasing cost: 

Most of the mills in the East are well supplied with coal and 
it is not anticipated that the strike will have any effect in th: 
curtailment of their operations. 

During the month, the new mill of the International Nick: 
Company has, been put into operation and production has gon 
forward on a fairly large scale, both in Monel Metal and 
nickel. 


even now 


cover costs and 


Metal Tariff Changes 


many 
there would be an enormous amount of machinery that would 
find its way to the scrap heaps from these mills and that a 
large part of the capacity which had been built up would have 
to be dismantled 

\s a matter of fact, this was not done at all. Many manu- 
facturers kept right on with projects that were started during 

Below are some of the changes made in the metal schedule 
by the Senate before passing the bill. 


Paragraph 385—Amendment adopted providing an addi- 





25 


tional duty of 10 per cent over the cent substanti 
duty on nickel, alloys, bars, rods, plates, sheets, etc., whe 


cold-rolled, cold-drawn, or cold-worked. 


per 
















September, 1922 THE 
Paragraph 388—Amended so that duty of 1%c. per lb. on 
in ores and mattes of all kinds shall not be applied to 
lead contained in copper mattes, unless actually recovered, 
provision that the duty should not be applied until after 
tons of such lead had been imported in one year, having 
eliminated. 
aragraph 347 amended so as to include sew-on fasteners, 
take a duty of 60 per cent ad valorem, included in item 
rring to snap fasteners and clasps. 
aragraph 304—Duty on alloy, ingots, blooms, slabs, sheets 
plates, etc., valued above l6c. per lb., reduced from 25 to 
per cent ad valorem. 
‘aragraph 375 (Substituted for original paragraph)—Metal- 
magnesium: Crude, ingots, magnesium alloys and scrap, 
per lb.; in coils, plates, sheets, bars, rods, circles, disks, 
nks, strips, rectangles, squares and other unfinished forms, 
per lb. on the metallic magnesium content; ribbons, 
ng, wire, powder, and all other finished articles, 40c. per 
on the metallic magnesium content and 20 
orem, 


per cent ad 
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INTERNATIONAL NICKEL COMPANY 


CONSOLIDATED GENERAL PROFIT AND LOSS STATEMENT 


THREE MONTHS, ENDING JUNE 30, 1922 
Earnings sie! aa cha Ay ee $189,647.51 
gy OEE. TRE aE eee 31,089.37 
eee SRONN oi oc k a as be ees Pete $220,736.88 


Administration and General Expens $85,730.40 


Metal Market Review 
Written for The Metal Industry by METAL MAN 


COPPER 


August was at a fair rate. There 
considerable replenishing of stocks by domestic manufacturers, 
exports for the month were large. Market prices were main- 

ned on the wholesale basis of 137gc@14c for electrolytic ship- 

nts over the balance of the year. 


lemand for copper in 


Consumption has been on 

mend for the last several months at all of the leading domestic 
lants. Manufacturing concerns are confronted with both a fuel 
d labor shortage. and this unfavorable 
perations at usul schedule rate. 
ulty 


situation is retarding 
Producers also complain of diffi- 
in getting sufficient labor to man the various properties. 
Output is consequently curtailed at Montana, Utah and other 
mining districts. Smelter production, however, has increased dur- 
ng the last months, but deliveries have more than offset 
production, it is asserted, with the result of creating a stronger 
tatistical position. Large quantities of copper are stiil being 
roduced and sold at an actual loss, according to the official 
tatements of several well known companies. A sale price of 
14 cents fails to reimbuse some producers for cost of operating 
nes. Recent reports of prominent producers reveal heavy losses 
nee resumption of operations on April 1. This is significant in 

v of greatly improved domestic consumption since January 1, 


hive 


ZINC 


market of zinc developed additional 
th recent operations on a broad scale. 
6.22c@6.27 ac 


ecent demand 


[he firmness in August, 
Prices have advanced 
New York. 
outlet for: 
The uncer- 
introduced into the industrial situation by reason of the 
protracted coal strike proved a damper to activity, but with a 
und statistical position in view the market has escaped serious 
tback despite adverse features. Western brands of common 
e had large sale, and there was also important orders taken 
r high grade specials for delivery to brass mills. Current prices 
expected to stimulate production, but at the present rate of 
mand it will be sometime before an oversupply is likely to 
elop. 


East St. Louis and 6.57'4.c(@6.62\c 
has been sufficient to furnish a free 
offerings covering shipments over 30 to 60 days. 
tainty 


TIN 
Xecent strength at the London center of operations produced 
noderate increase in American demand, but even the successive 


inces abroad failed to give any pronounced impetus to trading 
re. The attitude of the trade here is still characterized by a 
d deal of conservatism, Nevertheless consuming demand was 
fair volume during August, but it did not broaden out into a 
ispicuous buying movement. 
tween present conditions and 
is a fluctuating proposition 


There is a big contrast, however, 
those of last The market 
during the month, with a 
Buyers were par- 
on a bargain 
when the 


year, 
past 


nge in price of nearly a cent per pound. 
ularly alert when prices appeared to be 
diminished 


basis, 


keenness for action rapidly market 








Reserved for Federal and Franchise 

No oc hoa Oa eee ks eabee ers 10,456.84 96,187.24 
Peer SOROMNE oi. ducew kas én cess $124,549.64 
Shut-down Expense and Depreciation $184,125.01 
rn ne ee ree Pee vr $59,575.3 
Preferred Dividend No. 67, Payable 

Punt Bi. Tae ks, chads Wastes ss. 133,689.00 
ee SS.) ne ae a $193,264.37 
displayed am aggressive upward trend Qn advices of bullish 


demonstrations at London buying interest here relaxed and local 
business turned dull. Indications are that London believes in 
higher levels for tin, but on recent advances English operators 
did not hesitate to take advantage of the opportunity to make 
realizing sales. New York prices in August moved erratically 
between 32c and 32.85c for Straits tin. The month closed 
the market quiet and probable sellers at 324%.c@355«c. 
3234c, and 99%, 32c@32%c. U.S 


with 
Banca, 


deliveries of tin for month 
of August were 4,150 tons. Stock and landing on August 31 
amounted to 2,806 tons. Total imports January 1] to August 31 


were 38,235 tons, as compared with 12,978 tons for corresponding 
period in 1921. Tin afloat August 31 for 
6,385 tons, 


\merican ports was 


LEAD 


A firm market for lead has prevailed for many weeks. Ex- 
panding business and heavy domestic requirements have provided 
a big outlet for the production facilities of all the active prop- 
erties, August sales were in large volume, especially during the 
first half of the month. New buying at present is not so urgent 
as to attract particular attention, but prices are maintained by 
the leading producer at 5.70c East St. Louis and 5.90c New 
York. Outside sellers quote the Western delivery at 5.55c. The 
official price was recently advanced from 5.75¢ to 5.90c New York 
basis. The position of lead is very strong statistically, and with 
a continuous heavy demand from the lead-consuming industries 
producers are finding a ready market for current output. Stocks 
of lead in producers control are estimated as equal to less than 


two months’ consumption at its present rate. Consumers have 
moderate supplies on hand or contracted for, but new require 
ments will send them into the market in the near future. 
ALUMINUM 
Aluminum consumption continues on a fair scale, but domestic 


needs are expected to show a notable increase as 


labor situation improves, 


the 
Automobile manufacturers and cooking 


SOON as 


utensil makers have been moderate buyers, but inquiries are 
expected to increase when the new tariff is actually settled. 
France has been a large consumer of aluminum during recent 


months, French consumption has reached the stage when that 
country has little or no surplus production to export. 
remained practically stationary for sometime, but buyers are 
watching the market closely for expected developments in the 


Prices have 


near future. The domestic product quotes 20.10c for 99% and 
19.10c for 98-99% virgin metal. In the outside market 98-99% 
virgin aluminum is quoting 17.75c to 1&c, with remelted stock 


98-99% purity at 16.75c¢ to 17.25c. 


ANTIMONY 
This market has been devoid of any special activity for several 
Consumers are fairly well covered with spot stocks or 


weeks. 
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shipments to arrive. There are some indications of a better 
demand recently, however, and holders have the market in suffi- 
cient control to maintain wholesale prices on basis of 53¢c duty 
paid for spot regulars. Chinese and Japanese shippers are not 
inclined to press sales by offering concessions from present quo- 
tations. Cookson’s brand quotes 7ce@Y%c, W. C. 6c@6%c. 
QUICKSILVER 

Quicksilver has been active and strong for several weeks. Some 
of the largest buyers have been in the market lately. Supplies 
have been snapped up eagerly at advancing prices. With con- 
tinued buying interest, a market under supplied with spot stocks 


and smal! pments afloat, restricted offerings from London and 
Italy, tyers generally are anxious to cover requirements. 
American sellers quote $61@$62 per flask 
PLATINUM 

Recent active demand has sent the price of platinum to $101@ 
$103 per ounce, The European supply continues scarce, although 
imports from Russia are somewhat larger. Shipments from South 
America, however, are small here is a steady demand from 
manufacturers of automobile accessories, dental and medical instru- 
ments, al jewelers and sulphuric acid makers. United States 
consumption of platinum is estimated at about 160,000 ounces 
annually The principal source of supply in this country is Cali- 
fornia, wit il nnual output around 600 ounces 

SILVER 

The general demand for silver is so large that the bullion price 
is maintained close to 7O0c per ounce for the foreign product. 
This price yields a fair profit to the Mexican producers. There 
is consequently a strong movement under way in Mexico to in- 
crease thi lver yield of that country. During the first eight 
month f this year there has been a pronounced increase in the 


output of Mexican silver and export to the United States 
OLD METALS 
There has been a widespread demand for scrap metal re cently, 
with a specially heavy call for the copper scraps. Prices were 


=—_— ————— —- 
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at recent top figures, and with stocks of various material grea:|, 
reduced holders exhibit considerable confidence in the sound: 
of the scrap metal situation, Dealers have purchased freely. 

heavy tonnage changed hands during the last 30 days, and 

trade fully expect further activity this fall and winter. Alumir 
scraps and the white metals are in good demand. Distribut 
of these is more general and frequent. First quality cruci 
opper quotes 12c@12%c; heavy brass, 5344c@6%c; new br 
lippings, 7¥2c@8c; aluminum clippings, 14@14%c; heavy 
45gc@4.0c; new zine scrap, 4%4c@4Y%c, and light copy 
‘ Y4cla 10! gc. 





METAL STOCK MARKET QUOTATIONS 





Par Bid Aske | 


\luminum Company of America........ $100 $420 $46) 
American Hardware Corp............. 100 186 19] 
BSG) CIE os ie o ian s bards ownweaiawe es 25 nee 20 
International Nickel, com.............. 25 17% 18 
International Nickel, pfd............... 100 ~——tsé«O8@¢1 82 
International Silver, com............... 100 26 31 
International Silver, pfd................ 100 102 105 
Og Bro Ee eae ee ee 100 152 154 
Rome Brass & Copper................. 100 105 115 
SOV 2 I PR cic ie i a a 06am 100 340 350 
VYake-@ TOWMG BE. 66... 5.06 sec ccc ces 305 315 


Corrected by i 8 K, Rice, ioe & Co., 36 Wall Street, New Yor! 





WATERBURY AVERAGE 


Lake Copper—Average for 1920, 13.136. January, 192: 
13.875—February, 13.375—March, 13.125—April, 13.00—Ma 
13.375—June, 14.00—July, 14.125—August, 14.125. 

Brass Mill Zinc—Average for 1920, 5.175—January, 1922 
5.25—February, 5.00—March, 5.10—April, 5.40—May, 5.55- 
June, 5.85—July, 6.20—August, 6.50. 














Daily Metal Prices for the Month of August and September 5. 1922 
ann . “i £ P Josie 


























Date 1 2 3 4 7 8 9 10 ll 14 15 16 17 18 

Copper (f. o. b., Ref.) c/lb 

Lake (Delivered) ‘ ‘ 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14.25 14,25 14.25 14.25 14.25 14,25 14,: 

Electrolytic ; ceeees 14.00 14.00 14.00 14.00 14.00 14.00 14.00 14.00 14.00 14.00 14.00 14.00 1400 14 

Cee «5 céeuace sdiekneebeseewees, See 13.45 13.45 13.45 13.45 13.45 13.45 13.45 13.45 13.45 13.45 13.45 13.45 13.4 
Zinc (f. o. b. St. L.) c/Ib.: " 

PO. CE « ceceednccneieas sade 6.25 6.30 6.30 6.30 6.30 6.30 6.25 6.25 6.20 6.20 6.20 6.15 6.20 6.2 

ee ee aan 6.375 6.375 6.40 6.40 6.40 6.40 6.35 6.35 6.30 6.30 6.30 6.25 6.30 é 
Tin (f. o. b. N. Y.) c/Ib.: . F 

PE on. tdeteuteteeSWeN ae ceees , $2.625 22.25 32.125 32.375 32.625 32.75 93.378 seers 32.00 32.12 32.20 32.625 32.85 32.8 

Pig—99% RPE LEBER ee — 32.00 31.875 32.125 32.50 sania neces ose néehe ion 32.10 32.375 32.65 32.62 
Lead (f. o. b. St. L.) c/Ib........... - 5.50 5.50 5.50 5.55 5.55 5.55 5.55 5.55 5.55 3.55 5.55 5.55 5.55 5.5 

‘ fis 18 12 18 18 18 18 18 18 18 18 18 18 18 
Aluminum, ¢/Ib. ...6. ees eee e eee ees +) 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.1 
oe 3 26 36 36 36 36 36 36 36 36 36 36 36 

yot- . at. Nick ‘o se eect 0 © $6 , +4 > oi P- Le - - ’ ° 

mace <>< ~~ yoeeeeebbebae 32-34 32-34 32-34 32-34 32-34 32-34 «32-34 32-34 «32-34 32-34 «32-34 «34-35 34-35 34-35 
Electrolytic (Internat. Nick. Co.)— 

Ni—99.80 contam. impurities—.14. 39 39 39 39 39 39 39 39 39 39 39 39 39 39 

Brit.-American Nick. Corp.— 

Ni—98.50, contam. impurities—.80. 32 33 33 33 33 33 33 33 33 33 33 33 33 33 
Antimony (Jap. and Chin.) c/Ib...... 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 5.25 
Silver (foreign) c/oz. ........... pebaniet ti 69.50 69.50 69.50 69.625 69.75 69.50 69 69 68.75 68.50 69.375 69.875 69.875 69.62 
Platinum $/oz (katadbehhebesdabeaaeee 90 90 93 93 93 93 93 93 93 93 93 93 93 93 

Date 21 22 23 24 25 28 2 30 31 High Low Aver Ser. 5 
Copper = = Ref ye Ib.: ‘ 
ae CEUOTOG) caccocsecceces o¢ 14.25 14.25 14.25 14.00 14.00 14.00 14.00 14.00 i4.00 14,25 14.00 14.185 14.00 
Electrolytic bavads sneesest: “Rn 14.90 14.00 13.875 13.875 13.875 13.875 13.875 13.875 14.00 13.875 13.967 13.875 
Casting awRede whe coe see 13.45 13.45 13.45 13.375 13.375 13.375 13.375 13.375 13.45 13.375 13.434 13.37 
Zinc (f. o. b. St. L.) c/Ib.: 
Prime Western 6.25 6.25 6.25 6.25 6.25 6 25 6.25 6.25 6.25 6.30 6.15 6.248 6.25 
Brass Special , eae 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.35 6.40 6.25 6.348 6.35 
Tin (f. o. b. N. Y.) c/lb 
Straits 32.80 32.50 32.45 32.25 32.00 32.25 32.375 32.40 32.625 32.85 32.00 32.435 32.37 
Pig hs / ‘ — ».60 32.25 32.15 31.875 31.75 32.00 32.125 32.30 32.25 32.65 31.125 32.091 32.1 
Lead (f. o. b. St. L.) c/lb 5.60 5.65 5.65 5.60 5.60 5.€ 5.60 5.60 5.60 5.65 5.50 5.567 5.¢ 
: in ; 18 18 18 18 18 18 18 18 18 18 18 18 18 
Aluminum, ) 0.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.10 20.1 
Nickel, « 
Ingot—Internat. Nick. Co <a 3¢ 36 36 3 36 36 36 36 36 36 36 3 
Outside Spot 24.35 34-35 4-35 34-35 34-35 34-35 34-35 34-35 34-35 35 32 33.78 34-3 
Flectrolytic (Internat. Nick. Co.) 

Ni—99.80 contam. impurities—.14 39 39 39 39 39 39 39 39 39 39 39 39 

Brit.-American Nick. Corp 

Ni—98.50, contam. impurities—.80. 33 33 33 33 33 33 33 33 33 33 33 33 33 
Antimony (Jap. and Chin.) c/Ib.....: ae §.25 5.25 5.375 5.375 5.375 5.375 5.375 5.375 5.375 5.375 5.25 5.288 5.37 
Silver (foreign) C/O8. ..ccccccccecccces 69.625 69.125 69.125 69.125 69.50 69.625 69.625 69.50 69.625 69.875 68.50 69.402 70.75 
GE, cavccccanncddedecvedcieces 93 93 93 93 98 103 103 193 13 103 90 94.78 108 
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INGOT METALS AND ALLOYS 











rass Ingot, Yellow 2 kes iy 9Y4toll% 
rans Gets, Ta: cnc c esadisess 113%4tol3% 
Fone MR. is Gnade oaadivass - “s 12%4tol4% 
ight Rent MN OS Gaia's Sais Cede cde veowbscoll 2.25 
ee oa oe 1.15-1.25 
‘asting Aluminum Alloys...... ve ‘i a 18 to21 
“hromium Metal—95-98% Cr., per lb. Cr. contained..... 1.50 
obalt—97% IIR dig chentarshetina neta wid des $a eee sae 3.00-3.25 
{fanganese Bronze Castings..... ¥ 2s 21 to33 
Mang: unese Bronze Ingots ...... ¢ - ° 12 tol5% 
Manganese Bronze Forgings.... " 5 . 30 to40 
Manganese Copper 30%........ gg : ™ 28 to45 
Manganese Metal—95-98% Mn., carbon free, per Ib..... 0.75 
Magnesium Metal—Duty 20% ad et er: ee $1.25-1.35 
Monet SNE os suiina ctbenaees sg “ 38 
‘’arsons Manganese Bronze Ingots “4 - 16%tol8 
*hosphor Bronze |........e0.ses< vs “ 24 to30 
*hosphor Copper, guaranteed 15% 16%4to22 
‘hosphor Copper, guaranteed 10% : . 16 to23 
‘hosphor Tin, guarantee 5% z : 40 to50 
Phosphor Tin, no guarantee.... = 4 3554104554 
Juicksilver—Duty 10% per flask of 75 lbs............... $55-$56 
Silicon Copper, 10%............according to to38 


pene 34 


“OLD ‘METALS 





Buying Prices Selling Prices 


liistetieg Peavy Cat Copper... ...0.2i sess scecse 12'%4tol2H% 
Le I i nc ns rin cca cebu s dence 12%4tol2y% 
1O tenes. ‘Lage Geseee.. oc cccicdecne dk ie cis 11 toll% 
Sito 9 Heavy Machine Comp............... 10 tol0% 
= rg RU SR rat cu peek ease ws esi 8 to 8% 
to 6 OE SU a ee 7 to7% 
6%to 6% No.1 Yellow Brass Turnings........ 7%4to 7Y% 

734to BI, eG... 1 Goeeem. “Tere cic nck eee cc se 9% told 

ae i GE eee ee ae 434to 5 
ae Ee eo. arts ES cs ns 4Yto 4% 

6 to 6% Scrap Aluminum, Turnings.......... 8 to 9 

1%4tol2% Scrap Aluminum, cast alloyed....... 13U%tol4% 
14%4tol5% Scrap Aluminum, sheet (new)........ 16%4tol7¥4 
Be Pe & Gosia nike e bow ens ces end 224 

15 Be eR ee 17 

23 to25 a ee ve ee ee 27 + to29 








BRASS MATERIAL—MILL SHIPMENTS ~ 





In effect August 29, 1922 
To customers who buy 5,000 Ibs. or more in one order. 
7————Net base per Ib. 























—, 

High Brass Low Brass Bronze 

NOE nratk snc oe ns eae Bk aa $0.18%4 $0.1934 $0.21%4 

Witt. oa Sea wok Se eeeeel caeeeel 0.1834 0.20% 0.2134 

RN chided aaa ao Wino ong edie o oe 0.163 0.2034 0.22% 
ORME II 5 vb ns sb od os ORS Yi aires Par 0.30 
Open Sebi tbr. ccc doe sieve wcne ee Fi aden 0.30 
\ngles and ns ta ae ae CG. sh cuds 0.33 

To customers who buy less ‘than 5,000 ibs. in one order 

r et base per 

High Brass Low Brass Bronze 

et Pope a sss mola wie wa: oe $0.20% $0.221%4 

a er a. eon oe et. TBP 0.1934 0.2114 0.223% 

OG Wie eihhces cee ea Chan 0.1734 0.213 0.23% 
ee Nc ale eos ces 0.261% 0.31 
ie - .  rr 2 Seem ited 0.31 
ngles and channels............ . 0.29% 0.34 

SEAMLESS TUBING 
s, 22%c. to 23%c. per Ib. base. 
pper, 2434c. to 2534c. per Ib. base. 


TOBIN BRONZE AND MUNTZ METAL * 


bin, Bronze PP AP PRP er rT T 20%4c. net base 
luni or Yellow Metal Sheathing (14x48)... 18%c. “ a 








Muntz or Yellow Rectangular Sheets other than 


pene Sh oe, eee 6 19%4c. net base 
Muntz or Yellow Metal Rod...................- 16%c. “ " 
Above are for 100 lbs. or more in one order. 
COPPER ‘SHEET 
Mill shipments (hot. rolled) rae i a 21%c.-22%c. net base 
| Re et a ee ear ia a -23c. net base 








BARE COPPER ‘WIRE—CARLOAD. LOTS — 


l6c. 


to 16%c. per Ib. base, 
~ SOLDERING COPPERS > 
300 ibs. and over in one order eM gE ERE 1934c. per Ib. base 
100 Ibs. to 200 Ibs. in one order.............. 20%c. per Ib. base 





ZINC SHEET 


Duty, sheet, “15%. 


Cents per Ib. 
Carload lots, standard sizes and gauges, 


at mill, 734c. basis less 


.8 per cent. discount, 


Casks, jobbers’ 
Open casks, 


prices 
jobbers’ 


to 9c. 
to 9c. 


8c. 
9c. 


IES icc. cicomemamnte ei aits ied 


ALUMINUM. SHEET AND COIL 




















Aluminum ‘sheet, 18 ga. and heavier, base | aca 32c. 
Aluminum coils, 24 ga. and heavier, base price....,........ 30c. 

NICKEL SILVER (NICKELENE) 

Base Prices 

Grade “A” Nickel Silver Sheet Metal 
Py, CE 25. one are widest + MT ALDEN he bg hee wn 26Y2c. per Ib, 
5% DS 4B. 25% patio tiabhes aoe fo tev s EDU CER ok sica —_— ~ * 
18% Or accueil oie Cadence Demet eben 29c. es 

Nickel Silver Wire and Rod 
ee Reet etanreebatatiwercadtidae ta 2%c “ “ 
15% CAO coe ae aed Deen ied adnate nk a3%4ec, * “ 
et i ire er ea ti eee each 36%c aa 
MONEL METAL 

Re, Sho Re a gs ee ee eee ee 32 
RR a 6 eo eee eed ave hes Mieebeeds4ecns 32 
ee ty one eee eT Te En ee re ee 40 
OT EE EEE ETT 40 
ee ee cs knw bkidhine gee Ne mai atecwe 50 
EE EE 45 











BLOCK TIN SHEET AND BRITANNIA METAL 


Block Tin Sheet—18” wide or less. No. 26 B. & S. Gauge or 
thicker, 100 Ibs. or more, 10c. over Pig Tin. 40 to 100 Ibs., 15c. 
over 25 to 50 Ibs., 17c. over, less than 35 Ibs., 25c. over. 

No. 1 Britannia—18” wide or less. No. 26 B. & S. Gauge or 
thicker, 500 Ibs. or over, 8c. over N. Y. tin price; 100 lbs. or more, 
10c. over Pig Tin. 50 to 100 Ibs., 15c. over, 25 to 50 Ibs., 20c. over, 


less than 25 Ibs., 25c. over. Above prices f. o. b. mill. 





SILVER SHEET 


to 76c. 


Rolled silver anodes .999 fine are quoted at from 74c. 
per Troy ounce, depending upon quantity 
Rolled sterling silver 7lc. to 73c. 
NICKEL ANODES 
yh Ser a I ees SCRE kk Pec Wil eine denn ise 42%c. per Ib. 
nn cs cans. wes nome puke ~ ecmnne 45c. per Ib. 
eee eee 47t4c. per Ib. 


THE METAL INDUSTRY 


Supply Prices, September 4, 1922 


CHEMICALS 


In Commercial Quantities—New York Prices 
TTT e eR EP SEAT a. Ib. .13%4-.15 


Acetone 
Acid— 
Boric (Boracic) Crystals 


Hydrochloric (Muriatic) Tech., 20 deg., Carboys. Ib. 


Hydrochloric, C. P., 20 deg., Carboys 
Hydrofluoric, 30%, bbls. 
Nitric, 36 deg. Carboys 
Nitric, 42 deg. Carboys 


meomerec, GO dem. CAFRONS.......ccccccccvcccceves lb. 


Alcohol— 
Butyl 
Denatured in bbls. 
Alum— 
Lump, Barrels 
Powdered, Barrels 
Aluminum sulphate, commercial tech 
Aluminum chloride solution 
Ammonium— 
Sulphate, tech., Barrels 
Sulphocyanide 
Argols, white, see Cream of Tartar 
Arsenic, white, Kegs 
Asphaltum 
Benzol, pure 
Blue Vitriol, see Copper Sulphate. 
Borax Crystals (Sodium Biborate), Barrels 
Calcium Carbonate (Precipitated Chalk) 
Carbon Bisulphide, Drums 
Chrome Green 
Cobalt Chloride 
Copper— 
Acetate 
Carbonate, Barrels 
Cyanide 
Sulphate, Barrels 
Copperas (Iron Sulphate, bbl.)..............00000 Ib. 
Corrosive Sublimate, see Mercury Bichloride. 


Cream of Tartar, Crystals (Potassium bitartrate) . .lb. 


Crocus 

Dextrin 

Emery Flour 

Flint, powdered 

Fluor-spar (Calcic fluoride) 
Fusel Oil 

Gold Chloride 


Gum— 
Sandarac 
Shellac 


Iron, Sulphate, see Copperas, bbl 
Lead Acetate (Sugar of Lead) 
Yellow Oxide (Litharge) 
Mercury Bichloride (Corrosive 

Nickel— 
Carbonate Dry 
Chloride, 100 Ib. lots 
Salts, single, bbls...... 


Oe SE” ae ee ee aa Gt ae Ib. 


Paraffin eee 8 ee 
Phosphorus—Duty free, according to quantity 
Potash, Caustic, Electrolytic 88-92% fused, drums.. 
Potassium Bichromate, casks.... 


14 
02% 
08 
07 


07 


Carbonate, 80-85%, casks 
Cyanide, 165 lb. cases, 94-96% . . 
Pumice, ground, bbls 
Quartz, powdered 
Official 
Rosin, bbls. 
Rouge, nickel, 100 Ib. lots 
Silver and Gold 
Sal Ammoniac (Ammonium Chloride) in casks.... 
Silver Chloride, dry 
Cyanide 
Nitrate, 100 ounce lots 
Soda Ash, 58%, bbls 
Sodium— 
Biborate, see Borax (Powdered), bbls 
Bisulphate, tech., bbls 
Cyanide, 96 to 98%, 100 Ibs 
Hydrate (Caustic Soda) bbls 
Hyposulphite, kegs 
Nitrate, tech. bbls 
Phosphate, tech., bbls. 
Silicate (Water Glass) bbls 
Sulpho Cyanide 


Soot, Calcined 
Sugar of Lead, see Lead Acetate 
Sulphur (Brimstone) bbls 
Tin Chloride, 100 Ib. kegs............ 
REM cosa cid donee acese recenees 
Verdigris, see Copper Acetate 

Water Glass, see Sodium Silicate, bbls 
Wax— 


Bees, white ref. bleached 
Yellow, No. 1 


Whiting, Bolted 

a, CN II noc ine Keccnnacaencne tis swede 
Chloride, 600 Ib. lots 
Cyanide 
Sulphate, bbls. 








COTTON BUFFS 


Open buffs, per 100 sections (nominal). 
12 inch, 20 ply, 64/68, 
14 inch, 20 ply, 64/68, 
12 inch, 20 ply, 84/92, cloth 
14 inch, 20 ply, 84/92, 
12 inch, 20 ply, 88/96, cloth 
14 inch, 20 ply, 88/96, cloth 
Sewed Buffs, per Ib., bleached and unbleached 


FELT WHEELS © 


Price Per Lb. 
Less Than 100 to 300 Lhe. 
100 Lbs. 300 Lbs. and Over 


Diameter—10” to 16” 1” to 3” 2.60 2.50 2.35 
6”, 8” and 
over 16” 
6” to 24” 
6” to 24” 


ro? 2.70 2.60 2.45 
Over 3” 3.00 2.90 2.75 
¥%" to 1” 3.60 3.50 3.35 
4” to 6” yw" to3” 460 ; 
Under 4” ¥%" to3” 5.20 any quantity 
Grey Mexican or French Grey—10c, less per Ib. than Spanish 
above. Odd sizes, 50c, advance. 





